ADVERTISEMENTS 


The Journal of 
Laryngology and Otology 

(Founded in 1 8 87 by MoRnix Mackenzie and Norris WotTENDEN) - 

EDITED BY 

WALTER HOWARTH 

ASSISTED BY 

W. M. MOLLISON 


I. Original Articles are accepted on the condition that they have 
not been published clsevrhcrc. 

z. hlanuscripts should be typewritten, on one side only of the 
paper, and well spaced. 

5. Galley proofs and engraver’s proofs of illustrations are sent 
to the author. Corrections, which should be kept to a minimum, 
must be cleatly marked and no additional matter added. 

4. Orders for reprints should be sent when returning galley 
proofs, and for tills purpose special forms are supplied, on which / 
the price of the reprints is stated. 

3. Authors of Original Communications on Oto-Larymgolpgy 
in other Journals aie invited to send a copy, or two reprints, to "the 
Journal of har)ngolog(. If they are willing, at the same time, to submit 
their own abstract (in English, French, Italian, or German) it will be 
welcomed. 

6 . Editorial Communications may be addressed to The Editor, 
Journal of 'Larjngologi, c/o Headeey Brothers, 109 Kingswaj', 
London, W.Ca. 

7. The Annual Subscription commencing with the January 
issue is Two Pounds sterling, post free, and is payable in advance. 

8. Single copies, both of the present and the previous series, 
are on sale at Four Shillings each. 

9. All Subscriptions, advertising and business communications 
should be sent to the Publishers, Headley Brothers, 109 Klngsway, 
London, W.C.a. 

Untied States of Amt tea 

Orders for tliis Journal may be sent cither through a local 
bookseller, or to Messrs. G. E. Stechert Sc Co., 31-33, East 
Totli Street, New York, or may be sent direct to the Publishers, 
Headley Brothers, 109 Kingsway, London, W.C.a, England. 


mention ri” Jor^,al of Laryngnlogy when replying to ad' erUSemeSts 



ADVERTISEMENTS 


OTITIS MEDIA 



DECONGESTION OSMOSIS 
WITH REMEDIAL ANALGESIA 

DECONGESTION SUCCESSFULLY ACHIEVED by 
the addition of Ephedrlne Sulphate which acting in 
synergy with the other ingredients produces shrinkage 
of the mucosa, promotes drainage from the middle ear and 
a rapid control of pain. The bactericidal constituents 
of Auralgicin cover a wide range of micro-organisms 
including those likely to be present in otitis media, thus 
avoiding the danger of masking. 

AnilALGIGIN 

(BENGER) 


Each ml. contains 

PhenazoDum O.OSO g. ] Papaveretum 0.025 g* 

EPHCDRINE SULPH..0.01 g. | Chlorbuiol O.OtOg. 

Pot. Hydroxyquraolin Snlpb. 0.001 
Glycer ad 1 mi. 

FOR EXTERNAL APPLICATION 


BENGER’S LTD., HOLMES CHAPEL, CHESHIRE 


Please mention TAf Journal of Earynfphgf uhen replying to advcriisemeius 



advertisements 

y. 


SVCTIOI 

APPARAT: 

Particulars on applies 




FOOT POWER 




I 1 



'«&' ELECTRIC ;^vj\ 

down BROS. & MAYER & PHELPS t 

CHOVBO. " 

Show,..„.: NEW CAVENDISH STREET. LONDON W 

Telephone: WELBECK leSe W.I 

DOWR BR05. AVD VA’tt'p jt 



ADVERTISEMENTS 


PRESCRIBE THE EASY EFFECTIVE METHOD 

When spraying, the patient can hold his head in a 
natural position, yet the solution spreads throughout 
the nasal cavity, assuringthorough treatment. Effective 
aropper-applicatlon, on the other hand, requires a 
complicated posture technique v^hich patients are 
apt to neglect in home treatment 


DeVilbiss 

ATOMIZERS 



These iltusirstions whehare based on X ray research clearly demonstrate 
the advanuc«a of the atomizer as compared with thi. drooper 
The aerograph Co Ltd, Lower Sydenham, London, S E 3d 
Sole Distributers of DeVilbiss freduett in the Un ted Kingdom 
Telephones Syd-nham 6060—5 Lines 





Mail Your Order Now/ 

PROBLEMS OF THE DEAF 

By MAX A. GOLDSTEIN, M.D., F.A.C.S. 

6x0 Pages — 273 Illustrations — Leather Bound 
$6.00 Postage prepTid 

An unusuah authotitativc and comprehensive volume of XIX chapters, covering 
every phase of work with the Deaf, Deafened and Speech Defective, by an 
otologist and teacher of 40 years* experience, including : 

Chronological History of Deafness — Anatom) and Physiology — Mechanics of 
Speech — Speech Defects — Cerebral Localization — Hearing Tests — Methods of 
Instruction^ — The Acoustic Method — Training of Teachers — The Deaf Child — Hard 
of Hearing Child — Physician and Deaf Child — I*arent of Deaf Child — Deafened 
Adult — Hearing Aids — Schools for the Deaf — Quacks and Quackeries — Research 

Published by THE LARYNGOSCOPE PRESS 

640 South Kingshighway ST. LOUIS, MO 


Please mention The Journal of Tar^n^lo^ when repljing to advertisements 





jv advertisements 



The first of a series of announcements describing electro-surgical technique with 
Marconi Diathermy equipments as the operative medium. 

Transverse Electro-Surgical Incision 

1 Cutting needle — preferably tungsten or fine steel. 

2 Note angle of cutting needle. 

5 Note absence of excessive sparking at point of contact. 

4 Wound edges dry and covered with fine film of coagulum. 

5 First incisional depth does not extend below subcutaneous fat. 

Marconi Instruments Ltd. now have in production a wide range of Diathermy 
electro-surgical equipments designed for Ophthalmic, Brain, Urological and General 
Surgery. Full particulars, together with information upon their applications, are 
freely available on request. 

MARCONI @ INSTRUMENTS LTO. 

Eleclro-Medical Apparatus 

ST. ALBANS, HERTFORDSHIRE - TELEPHONE: ST. ALBANS 4323/6 

Northern Office- 30 ALBION STREET, HULL • TELEPHONE; HULL I6I-H 
Western Otfic-: 10 PORTVIEW ROAD. AVONMOUTH. BRISTOL - TELEPHONE: AVONMOUTH US 
Southern Office: 109 EATON SQUARE. LONDON, S.W.I . TELEPHONE; SLOANE 86IS 


Please mention Tie Journal of Tanngohgy when replj-ing to advertisements 


ADVERTISEMENTS 



Binding 

Journal of Laryngology & Otology 

Subscribers wishing to have their Journals bound 
can do so by sending them to the Publishers. 

Volumes are strongly bound in whole dark blue buckram cases, 
with gold lettering on spine. The cost of binding is 15s. per volume, 
including postage. 

Missing parts can be supplied at 4s. each, or the whole 
volume, complete in the above binding, for 50s. 

Publishers’ cases can be supplied for 5s. 


HEADLEY BROTHERS, 109 KINGSWAY, LONDON, W.C .2 


Please mention The Journal of haryn^h^ when replying to advertisements 





vi 


ADVERTISEMENTS 


CONTENTS 

PAGE 

A CON-TRIBUTIOX TO THE QUESTION OF OtITIS MeDIA IN INFANTS. 

Andrej Iklares (Czechoslovakia) . . . 207 

The Turning Test with Sm.all Regulable Stimuli — III. 

J. J. Groen and L. B. W. Jongkees . . . 231 

The Turning Test with Small Regulable Stimuli — IV. 

J. J. Groen and L. B. \V. Jongkees . . . 236 

Clinical Record — 

A Case of iSTeurinoma in the Nasal Cavity. G. Revesz 

(Budapest) . . . . . .241 

Societies’ Proceedings — 

Royal Societt' of Medicine — Section of Laryngology . 245 

Royal Society of Medicine — Section of Otology . . 231 


Abstr.vcts — 

Ear 264 

The Artificial Middle Kar. Max Eduard Pohiman , Tolerance for Pure Tones 
and Speech in Normal and Defective Hearing. S R Siherman 

Nose .......... 265 

05teom\elilis of the Basispheiioid and Basiocciput with Meningitis and Craiual 
Xer\’e Palsies as .1 complication of XasopIiarjTigeal packing for Control of Epis- 
taxis. Arthur A. Spar, M.D., Hcnr>’ L Williams, M D. 

IjaTynx .......... 265 

Pathology of the Latuiix. Paul H. HoUnger, Albert H. Andrews, George C 
Aniscn and Kenneth C. Johnston; Contact Ulcer of the Lar>Tix ; II Tlie Role of 
Vocal Re-education. Georgiana Poacher, Ph.D., Paul Holinger, M.D. 

Trachea and Bronchi . . . . . . . 266 

.Adenoma of the Bronchus. George S. McRevnoIds and Robert E. Parrish ; 

Primaix’ Carcinoma of the Trachea Remo\ed by Bronchoscopir Procedure. 

Arthur Q. Penta. 

Qi:.sophagus . . . . . . . . .26(1 

Congenital .\tresia of the Esophagus with Tracheo esophageal Fistula .A report 
of Six Cases. Joseph A. Perronc, M D , Wilham H. rieming, Theodore R, 

\\Tiitaker. M D 


For Advertisement space in this Journal apply to : 
HEADLEY BROTHERS, 109 Kingsway, London, W.C.2 


Please mention The Journal of when replying to advertisements 



The Journal of 

Laryngology and Otology 

{Founded in 1887 Mobeli. Mackenzie and Norris Wolvenden) 

y^pri/ 1948 

A CONTRIBUTION TO THE QUESTION OF 
OTITIS MEDIA IN INFANTS 

By ANDREJ MARES (Plzen, Czechoslovakia) 

Research into the problem of otitis media in infants started already at 
the end of the last century, and, after the early remarkable discoveries 
of Preysing and Witmaack, attained great success during the past ten 
years. However, in spite of the fact that this problem has been largely 
elucidated, we still find in world literature contradictory reports, especially 
so far as the valuation, and. in connection with that, the treatment of 
these cases of otitis are concerned. 

It is generally acknowledged that the infant during the first year of 
life is more inclined to be affected by otitis media than in the following 
years. The reasons for that are : 

(i) The greater susceptibility of the infant to infection. 

(z) The anatomical conditions of the middle ear. i.e. 

(a) the short and wide custachian tube which is placed in a 
rather horizontal position and is not protected by 
the tubal wall, 

(i) the peculiarities of the middle-ear mucosa, i.e. remnants 
of mucosa of embryonal structure. 

Witmaack described the so-called “ otitis media neonatorum ”, which 
is the reaction upon penetration of foreign bodies into the middle ear, and 
causes a special predisposition to further inflammations, which can be 
caused even by less virulent organisms. Preysing found in a great 
number of cases sterile inflammatory changes of the middle ear. Cases 
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belonging to this group show only latent inflammation, which does 
bring about clinical symptoms. 

We can classify otitis media in infants as follows : 

(1) Witmaack’s otitis media neonatorum (also called plastic 

hyperplastic). 

(2) Catarrhal and suppurative otitis media. 

The latter group again according to the course of the disease ir 

(а) manifest otitis ; 

(б) latent otitis ; 

and according to its connection uath the concurrent disease into 

(а) primary ; 

(б) secondary. 

One school holds that the disease of the ear is the cause of infect 
of the gastro-intestinal system, others again deny the connection i 
point out that there are many more cases of otitis media during the wir 
and, on the other hand, of gastro-enteritis during the summer ; furtl 
more, there is the different bacteriological finding and the fact t! 
operative treatment did not do awa}' with alimentary disorders. The ] 
point, however, has been refuted by the experiences of the past few yes 
According to Logan Turner it is probable that the gastro-enteritis e 
following dystrophia are primary and favour the infection of the mid 
ear. On the other hand, he points out the close relation between the aci 
pulmonary conditions, especially broncho-pneumonia, and otitis mec 
Leathart considers diarrhoea, vomiting and dehydration in infants to 
caused very often by a latent oto-mastoiditis, the symptoms being brou§ 
about by the normal harmony between parasympathetic and sympathe 
innervation being upset in favour of the former by an inflammation 
the tympanic cavity and mastoid antrum. The cause of infection 
frequently due to the infant being bottle-fed whilst lying on the back, 
to infected mucus passing through the eustachian tube while in t 
position. 

The percentage of infants in which otitis media has been found var 
with different authors. So, for instance, McConkey and E. C. Cou] 
found an otitis in 14 per cent, of all hospitalized infants, Tobl in 43 ] 
cent., not more than 3I per cent, of whom had an affection of the ear on 
I. E. Ebbs found in 238 infants with gastro-enteritis, an otitis in 81 ] 
cent, of the cases. 

The s3Tnptomatology of otitis media in infants is different from tl 
of later age : loss of weight and gastro-intestinal symptoms which do 1 
improve by the usual dietary measures come much to the foregrou] 
also there is usually an increased temperature as in older children a 
adults. Couper points out that vomiting and diarrhoea are the t 
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commonest symptoms of disease in infancy, -whereas otitis and mastoiditis 
are only one of the many sources of parenteral infection. He stresses 
that an otitis in infancy might produce conditions nearly as serious as 
mastoiditis. The normal tympanic membrane in infancy shows certain 
differences according to age. In general one can say that it is grey, 
slightly dim, slightly less transparent than in later age ; the cone of light 
is nearly always present except that in infants under 2 months of age it is 
sometimes missing. In the case of otitis, according to Ninger, the 
tympanic membrane becomes first dull, and the cone of light, and later 
the malleolar prominence, disappears. The changes of the drum appear, 
according to him, first in the pars fiaccida. Later the colour changes into 
a yellowish or brownish tint, greyish-red or dirty red colour. The fact 
that spontaneous perforation does not occur so often -with infants -was 
known already long ago. Preysing explained it by constitutional 
differences. Witmaack considered it as the characteristic symptom of 
the latent otitis without re-infection or exacerbation. As a further 
explanation for that he mentioned the width of the eustachian tube and 
the ciliary epithelium which he found in the whole of the tympanum and 
often also in the antrum. Other authors stress the fact that at this age 
the tympanum does not form a single cavity and that it takes therefore 
a longer time until the amount of pus collected is big enough to cause a 
perforation. For the same reason, the pain caused by middle-ear inflam- 
mation in infants is less intensive than in bigger children and in adults, 
and therefore sensitivity of the ears to pressure is not a safe guide in 
infants under one year of age, although it might be pronounced in some 
cases. 

During the past few years many authors in their publications have 
considered that the findings on the tympanic membrane do not reveal 
sufficient information and maintain that they are not important for 
diagnostic purposes, but are more inclined to go by the general condition 
of the infant. Although this last point must not be forgotten, I have been 
able to rely successfully on the otoscopic finding, taking into account its 
peculiarities at this age. Only in the later stages of otitis media (after a 
few days of discharge following myringotomy) were the changes of the 
drum in some cases not very helpful in revealing smaller retentions of pus, 
although there were many cases where this retention brought about a 
slight bulging and reddening, usually in the posterior superior quadrant. 

About the indication for myringotomy there are still different -views. 
There is, however, general agreement that it should be performed in cases 
of pathological changes of the tympanic membrane and in all doubtful 
cases. According to Wiskovsky the cone of light is only of minor 
importance and can be present with older infants even when there is an 
otitis media. According to Ninger, myringotomy is indicated in ever3' 
case of the typical pathological changes of the tympanic membrane, and 
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belonging to this group show only latent inflammation, which does not 
bring about clinical symptoms. 

We can classify otitis media in infants as follows : 

(1) Witmaack’s otitis media neonatorum (also called plastic or 

hyperplastic). 

(2) Catarrhal and suppurative otitis media. 

The latter group again according to the course of the disease into : 

(a) manifest otitis ; 

(b) latent otitis ; 

and according to its connection with the concurrent disease into : 

(«) primary ; 

(6) seconda^3^ 

One school holds that the disease of the ear is the cause of infection 
of the gastro-mtestinal system, others again deny the connection and 
point out that there are man}' more cases of otitis media during the winter 
and, on the otlrer hand, of gastrO'Cnteritis during the summer ; further- 
more, there is the different bacteriological finding and the fact that 
operative treatment did not do awaj’ with alimentary disorders. The last 
point, however, has been refuted by the experiences of the past few years. 
According to Logan Turner it is probable that the gastro-enteritis and 
following dj'strophia are primar}’ and favour the infection of the middle 
car. On the other hand, he points out the close relation beriveen the acute 
pulmonary conditions, especiall)' broncho-pneumonia, and otitis media. 
Leathart considers diarrhcea, vomiting and deh5'dration in infants to be 
caused ver)' often b}- a latent oto-mastoiditis, the sj-mptoms being brought 
about b}' the normal harmonj’ between parasiunpathetic and sjrmpafhetic 
innervation being upset in favour of the former br* an inflammation of 
the tj’mpanic carity and mastoid antrum. The cause of infection is 
ilKquentlN' due to tlie infant being bottle-fed whilst lying on the back, or 
to infected mucus passing through the eustachian tube while in this 
position. 

The percentage of infants in which otitis media has been found vanes 
with different authors. So, for instance. McConkey and E. C. Couper 
found an otitis in 14 per cent, of all hospitalized infants, TobI in 43 
cent., not more than per cent, of whom had an affection of the ear only- 
1. E. Ebbs found in 23S infants with gastro-enteritis, an otitis in 81 per 
cent, of the cases. 

The sr’mptomatology of otiii.s media in infants is different from that 
vff later age : loss of tsvight and gastro-intestinal sttaptoms which do no 
imjuTivc In* the usual dietart* measures come much to the foregroun , 
also there is usually an increased temperature as in older children an 
adults. Couper points out that vomtring and diarrhcea are the tuo 
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commonest symptoms of disease in infancy, whereas otitis and mastoiditis 
are only one of the many sources of parenteral infection He stresses 
that an otitis in infancy might produce conditions nearly as senous as 
mastoiditis The normal tympanic membrane in infancy shows certain 
differences according to age In general one can say that it is grey, 
slightly dim, slightly less transparent than in later age , the cone of light 
IS nearly always present except that in infants under 2 months of age it is 
sometimes missmg In the case of otitis, according to Ninger, the 
tympanic membrane becomes first dull, and the cone of light, and later 
the malleolar prommence, disappears The changes of the drum appear, 
according to him, first m the pars flaccida Later the colour changes into 
a yellowish or brownish tint, grcyish-red or dirty red colour The fact 
that spontaneous perforation does not occur so often with infants was 
known already long ago Preysing explained it by constitutional 
differences Witmaack considered it as the characteristic symptom of 
the latent otitis without rc-infection or exacerbation As a further 
explanation for that he mentioned the width of the eustachian tube and 
the ciliary epithelium which he found in the whole of the tympanum and 
often also in the antrum Other authors stress the fact that at this age 
the tympanum does not form a single cavity and that it takes therefore 
a longer time until the amount of pus collected is big enough to cause a 
perforation For the same reason, the pain caused by middle-ear inflam- 
mation m infants is less intensive than in bigger children and in adults, 
and therefore sensitivity of the ears to pressure is not a safe guide m 
infants under one year of age, although it might be pronounced in some 
cases 

During the past few years many authors in their publications have 
considered that the findings on the tympanic membrane do not reveal 
sufficient information and maintain that they are not important for 
diagnostic purposes, but are more inclined to go by the general condition 
of the infant Although this last point must not be forgotten, I have been 
able to rely successfully on the otoscopic finding, taking into account its 
peculiarities at this age Only m the later stages of otitis media {after a 
few days of discharge following mynngotomy) were the changes of the 
drum in some cases not very helpful in revealing smaller retentions of pus, 
although there were many cases where this retention brought about a 
slight bulging and reddening, usually m the posterior superior quadrant 

About the indication for myringotomy there are still different views 
There is, however, general agreement that it should be performed in cases 
of pathological changes of the tympanic membrane and m all doubtful 
cases According to Wiskovsky the cone of light is only of minor 
importance and can be present with older infants even when there is an 
otitis media According to Ningcr, mynngotomy is indicated in every 
case of the typical pathological changes of the tympanic membrane, and 
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also in cases of uncertain finding. He considers, however, the presence 
of the cone of light as a certain sign that there is no otitis media. Tetera 
describes two cases where the drum, including the cone of light, was 
absolutely normal, but he found, nevertheless, pus in the antrum when 
performing mastoidectomy. Lemo3me, after his experiences wth a few 
himdred cases, states that he never found an inflammation of the antrum 
without changes on the tympanic membrane. Couper relates 12 cases 
of otitis media in infants treated by penicillin without myringotomy, 
resulting in ii of them being cured. The diagnostic value of myringotomy 
is also generally acknowledged. The normal tympanic membrane w'hen 
myringotomy is performed, gives the feeling of pierced parchment, and 
does not bleed. The feeling of a soft, thickened or less elastic drum with 
bleeding of the margins of the cut is a certain sign of pathological changes. 
The fact that m5ningotomy is not automatically followed by discharge is 
no absolute proof that otitis media is not present. Le Mee describes the 
first stage of inflammation in which myringotomy is not follow^ed by 
discharge and which he calls otosalpingitis. Couper states that discharge 
begins sometimes only after dehj'dration has been suppressed. 


Survey of Gases 

During the six months of the past autumn and winter, we treated, in 
close co-operation with pediatrists, loi infants under one year of age in 
whom otitis media was diagnosed or suspected. All cases referred to 
were hospitalized, the great majority in the children’s department of 
our hospital. 

At the first examination I kept to the principle of performing myringo- 
tomy in every case where otoscopy revealed the slightest deviation from 
normal, i.e. besides the more obvious changes in every case where the 
tympanic membrane showed less lucidity or the cone of light was absent. 
Myringotomy was, however, not performed when the tympanic membrane 
was of normal appearance. I adopted this method after having performed 
myringotomy at the pediatrists’ request in many cases with normal 
tympanic membrane, without having been able to find even once inflam- 
matory changes of the middle ear. This point of view was also proved 
to be correct b}'' our experiences ■with those of our cases where there w'as 
only unilateral otitis, and where m3Tingotomy had been perforrned also 
on the other side with absolutely normal findings in the tympanic mem- 
brane. No clinical sign of otitis was found in any of these unaffected ears 
within a week of m3Tingotomy. There are only two exceptions where at 
autopsy pus was found even in this ear (Nos. ii and 61), but without anj 
signs of mastoiditis. It is therefore necessary to attribute these two 
findings to a terminal otitis or post-mortem invasion of pus through the 
eustachian tube. That being the normal way of infection during lifetime, 
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there is no reason why some of these cases should not be explained in 
the above way, especially where broncho-pneumonia and bronchitis were 
the main features of the disease. It would, however, not seem right to 
generalize and to explain too many of the positive post-mortem findings 
in this way, especially not where there were signs of mastoiditis or where 
the clinical examination of the ears before death was not thorough. 

Sensitivity of the ear to pressure proved to be a very unreliable guide, 
also the other symptoms like movements of the head and movements of 
the hands towards the affected ears, etc., did not give reliable information 
in the majority of cases. 

Of the total number of loi cases there were 79, i.e. 78-2 per cent., 
where otitis media was found. In 6 cases the findings at myringotomy 
were absolutely normal and the original slight changes of the drum were 
attributed in 3 cases to the early age of the infants (lst-3rd month), 
in I case to a previous otitis media, and in 2 cases the slight injection of 
the drum round the manubrium did not prove to be caused by an otitis 
media. In the remaining 16 cases, i.e. 15-8 per cent., the otoscopic 
findings and the finding when myringotomy was performed (i.e. thickened, 
less elastic tympanic membrane with a dry middle ear), were attributed 
to a previous " otitis media neonatorum hyperplastica ”. In all these 
cases myringotomy was not followed by discharge and had no influence 
upon the further progress of the disease. Two of these cases ended 
fatally, in one autopsy did not reveal any infection of the ear, and in the 
second we attributed (because of the general clinical picture of the case. 
No. 71), the post-mortem findings of pus in the middle ear without signs 
of mastoiditis, to terminal or post-mortem invasion of pus. 

An analysis of the 79 clinically diagnosed cases of otitis media shows : 


(r) Sex ; 

Males 47' be- 59- 5% 

Females 32,1.6.40-5% 

(2) Age : 

0-3 months .. .. .. .. .. <. 3ri i.e. 39-2% 

4-6 months .. .. .. .. .. .. 21,1.6.26-7% 

7-12 months .. .. .. .. .. .. 27,1.6.34-1% 

(3) Localization : 

Unilateral .. 19,1.6.24-0% 

Bilateral 60, i.e. 76-0% 

(4) Otitis media with spontaneous perforation .. .. 9,1.6.11-4% 

Otitis media without spontaneous perforation . . . . 70, i.e. 88-6%, 

(5) Cases with very slight changes of T.M. (only slight 

dullness and/or absence of cone of light) where, 

however, otitis media was found . . . . . . 43, i.e. 54'3% 
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(6) Cases which were e\adently secondary ones (where it 

wjis evident from the clinical picture that the otitis 
occurred only as a complication in the later stage or 
as a complication of less importance) . . 

Cases where it was not possible to decide exactly whether 
the otitis media was primary or secondary, amongst 
which, however, the primar)^ were quite numerous . . 

(7) Cases witii broncho-pneumonia or other airborne 

infection besides otitis media . . 

Cases \rith severe gastro-intestinal symptoms - . 

Cases with slight gastro-intestinal symptoms . . 

(8) Result of treatment : 

Cured . . . . 

Death after otitis had been cured 
Death from other organic lesions (according to clinical 
and autopsy findings) where otitis media played a 
minor role 

Death from otitis media and complications of O.M. 
(2 of these were seen only 24 hours before death) 


17, i.e. 21-5% 


62, i.e. 78-5% 

46, i.e. 58-2% 
41, i.e. 51-9% 
5, i.e. 6-3% 

64, i.e. 81 -0% 
2, i.e. 2-6% 


8, i.e. 10-1% 
5, i.e. 6-3% 


Mastoidectomy was performed in ii cases, i.e. 13-9 per cent. (8 times 
bilateral). There were 3 deaths amongst these operated infants, one case 
being complicated with meningitis and septicsemia, the second with 
severe toxicosis and dehydration, whilst the third was suffering from 
severe toxicosis and there was no positive finding vben mastoidectomy 
was performed. Of these ii cases, only one developed post -auricular 
oedema and this was an infant of iiJ months of age. Although we 
operated only after an average of 22 days, we achieved good therapeutic 
results, always taking into account the general condition of the infant. 

The average number of mj'ringotomies per treated ear was i'8. 
In 3 cases (Nos. 12, go and 100) it was even 2-5, resulting in recovery 
without further operative interference. In quite a number of cases it 
proved useful to perform a control-myringotomy before discharging the 
infant as recovered. The average time of treatment was, in the un- 
complicated cases, 14 da3's, in those complicated b)’ mastoiditis, 54 
weeks. 

It was possible to trace a favourable reaction after mjuingotomy in 
the great majority of cases. This was not present in cases of secondary 
catarrhal otitis, in cases complicated by mastoiditis and in cases of 
" otitis media neonatorum hj’perplastica ”. This reaction appeared as a 
rapid decrease of temperature, increase in weight and improvement 
of the gastro-intestinal sjmptoms. Only in a few cases did the first 
myringotomy coincide with the beginning of penicillin therapy, so that 
it is not possible to state exactly whether it was due to the fomer. 
Taking, however, into account the reaction of the other cases on mynngo- 
tomy, one can attribute the reaction to this. Surprisingly large was the 
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number of cases where discharge followed myringotomy within 24-48 
hours, although when the incision was performed, no pus or fluid was 
seen (13 cases, i.e. 16-45 per cent.). 

Penicillin therapy was, compared with the results obtained in older 
children and in adults, rather less effective and very slow in showing 
results, also sulphathiazole and sulphadiazine given for 6-7 days in the 
usual big dosage to nearly all of the treated cases, did not show the result 
to which we were accustomed with our older patients. That might 
possibly be taken as a proof that many of these cases are only secondary 
complications of gastro-enteritis. It is, however, necessary to attribute 
to them the same importance as they do deteriorate the general condition 
of these infants. 

In 7 cases it was possible to follow up the development of otitis media 
by the change of otoscopic appearance from a normal to a pathological 
condition (Cases Nos. i, 48, 50, 84, 85, 86, 100). This fact, together with 
the rest of the observations, confirmed the opinion that it is possible to 
rely on the otoscopic findings. I found also in many cases of bilateral 
otitis media, different otoscopic appearances which, when myringotomy 
was performed, proved to be in definite connection with the contents of 
the tympanic cavity. 

As for prognosis, it was possible to prove the great importance of the 
positive reaction after the first myringotomy and also the unfavourable 
prognosis quo ad anationem of the whitish-grey, rather dull and stretched 
drums, which did not bulge. In the latter cases the suppurative process 
seemed to have been already of longer duration. 

Summary and Conclusions 

A survey of literature concerning the problem of otitis in infants is 
given with special reference to the symptomatology of the disease and 
the views about the changes observed on the tympanic membrane. 

Experiences and results with loi infants under i year of age arc 
reported. On 93 of them myringotomy was performed because of very 
slight to moderate changes of the tympanic membrane, and because of 
their general condition. In as many as 78-2 per cent, acute otitis was 
diagnosed, in 15-8 per cent, the condition of the drum and the finding 
when performing m}mingotomy were attributed to a previous " otitis 
media neonatorum hyperplastica ”. In 3 cases the slight changes of the 
drum were probably due to the early age and in one to an earlier otitis. 
Attempts were made to divide the otitis into primary and secondary 
cases. Stress is being laid on the importance of the slight changes of the 
tympanic membrane in infantile otitis (dullness and loss of the cone of 
light) which proved to be a reliable guide in making a correct diagnosis. 

{For References see page 230) 
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slight injection 
j round manu- 
j bnum, no cone 

1 of light 

Grev, dull, rual 
leolar promin'‘nce 
less Msible 

s'* 

1478 

■ 

M. 

0 

1 

1 Spasmophilia 

1 Gre>, bright, v\'ith 

1 slight reddening 

1 in ant. sup quad- 
rant, no cone of 
light 

Grey ‘^lightly dull, 
malleobr ^emi- 
nence welUusible, 
no cone of light 


157 

8 

■ 

* i 

1 

j Pertussis, tetania 

Gre\nsb red, mal- 
leolar prominence 
less \asiblc 

Vli. R. 

00 

3C5 

■i 

F. 

+ 

1 

1 

Influenza, broncho 
pneumonia 

Grey, dull, thick- 
ened, Tvitbout 
cone of light 

Grey, less lueid, 
uitbout cone of 
light 

6i 

3049 

1 

6 

i 

I 

r. 

! 

° 1 
1 

Pertussis, broncho- 
pneumonia 

Grey, bngbt, rvUh 
normal cone* of 
light 

Dark grey, thick- 
ened wlh tuba! 
perforation, coa - 
ered a\ilh pus 

1 

■ 

■ 



0 

H 


63 j 

1 

655 1 

1 

6 1 

! 

1 

■ 

- i 
1 

Broncho pneumonia 

Grey, bnght, with | 
normal cone of 
light 

Grc\,duH, \\ilhout 
cone of light 

! 

Bn 

& . 

\ 

■ 

0 1 

Broncho pneumonia 
bi) [ 

Grey.shghlK dull, ^ 
no cone of light ' 

Viz R 

65 ! 

( 

X70G i 

T~\ 

M 

1 

4- 

Broncho pneumonia * 
bil , 

Grej’, slighUv dull, 
no cone of light 

Vu R 

f6 f 

i 

19S9 j 

1 

II 1 

M 

^ 1 
1 

1 

Broncho-pneumoiua j 
bil J 

I 

Grey, sbgbtly dull, 
malleolar promi- 
nence neU MSible, 
no cone of light | 

Viz. R. 

^7 

202G 1 

t 

M 

’ I 

Broncho-pneumoiua 1 

Grey, slightly dull, 1 
\mhout cone of 1 

\*ir R 


light 
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Contribution to the Question of Otitis Media in Infants 



' Duration of 

No of further 

Leogth of i 
treatment 
(days) and ; 
result 

React 

0 

my 

ion aftc 
r lurthi 
nngnto 

;r first 

my 


mynnp 

otomy 

1 (da 

p)' 

top 

ues 

Tem 


Gas 


R 

L 

! R 

L 

R 

i 

1 ^ 

lure 


Intcs 

tina] 

symp 

toms 


Serous exu 
date 

LossofeUs 

t:cit> 

0 1 

1 

1 ' 

1 


I 

7 

death 

0 

0 

1 

0 

Otitissecondary Pern 
ciUin 0 63 mil u 
Autopsy Toxicosis 
colenteritis otitis med 
supp 1 sin Tbrombo- 
sls sin stgiUalis ct s 
sigmoidei 1 dx , en 
cepha 1 0 ma 1 ac i a 
hemipber utrque 
(caused most pro 
baV>\v by pemciBin 
therapy) 

Lossofelas 

ticity 

M icopus 

1 0 

1 

1 

13 

1 w 1 

1 _ 

1 

i ^ 

14 

cured 

+ 

+ 

1 

+ 

PetuciUin 0 9 ml) u 

Pus 

, Pus 

1 

i 

4 


\ t 

cured 

{ 

1 + 

1 

! 

Pus 

Pus 1 


5 



Ctt^ 

+ 

7 

+ 

Penicillin 0 3 mil u 

Mucopus 

i 

Lossofelas 
tieity , 

13 

X3 



13 

death 

+ 

7 


Penicillin x mil u 
xxlb day biUt m‘*s 
tMdeelemy no pus 
or mucus found 
Autopsy ColentenUs 
partim ulcer tosi 
cosis bmncbO'pneu 
moma 

Membnna 
t^paiu 
elastic, 
middle ear 
dry 

So retea 
tion 

0 

10 


I ' 

14 

death 

0 

1 

1 

7 ' 

1 

1 

1 ' 

Pemcillm 1 8 mil u 
Autopsy Pneumonia 
pul utrque colenten 
tis cat ac sec , 
pedatropbia ^axns 
ntitis media supp 
praecjp I dx 

Pus 

Pus 

46 

W 1 

35 

W 1 

6 

^ 1 

3 months . 

W 1 1 

cured 

^ 1 

1 

" 1 

1 

" 1 

Penicillin Betpnning 
of 3rd month bilat 
mastoidectomy small 
amount of pus in left 
antrum cells rather 
soft 


Less elastic 
middle ear 
dry 


0 

\ _ 

1 

1 

1 



“ 

1 3 months previous 
otitis 

Serous exu 
date 

Pus 

14 

14 



17 

cured j 

+ 

1 i 

■ 

' Bact findings Stapby 
lococcus albus 

Thickened 
less elastic 
membrane 

Loss olelas 
ticify 

0 

0 


~ 

— 


° 

° 


Pus 

Pus 

14 

14 ' 

i 

1 

I 

i I 

14 

cured 



+ 

Penicillin 0 3 mil u 

Serous exu 
date 

Lossofelas 

ticity 




1 - 

1 

1 

1 S 

cured 

1 

± 


+ 
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Ko of 
admis- 
sion 

1 

Age 

(m’ths) 

Sex 1 

Historj* of 
gastro-xnlesUnal 
symptoms 

! 

i 

Other pediatnc 
flodings apart 
from ear 

Objecti\*c findings in t>'mpinic 
membrane 




R 

h 

68 

■ 

■ 

F. 

+ 

Trachco-brocchitis, 

spasmophilia 

DtiU grej, with 
slight pink tint, 
wathout cone of 
light 

Dull grc>, wathout 
cone of light 

69 

1 

1 

■M 

4- 

Intoxlcntio aliment 
Broncho pneumonia 

Dull grev, without 
cone oflight 

Viz R 

70 

B 

' 8 

1 

i 

M. 

0 

Rhinophar^mgitis ct 
bron^iti« ac 

i 

Dull grey, without 
cone of light 

Grc>, wath pmk 
tint, wathout con* 
oflight 

71 

i6qS 

3 

i 

! 

M 

± 

! Pertussis 

Broncho*pneumonia 

Dull gre>, wathout 
j cone of light 

Bngbt gre>, lucid, 
with normal cone 
oflight 

72 

1736 

3 

« 

! + 

1 

Enten^fs ac 

Dull grey, shghtl> 
darker, wathout 
cone of light 

Viz R 

^3 

^^88 

i 

■ 

M. 

1 0 

Influenza 

Grc>, quite bngbt, 
without cone of 
light 

Gre>, dull, thick 
ened appearance, 
no cone of light 

74 

249'? j 

• 

M 

+ 

Broncho pneumonia 

Grey, in upper 
posterior quad 
rant, reddened, 
slightly bulging 

Gre>, wath pink 
tint, without 
bulging, no cone 
oflight 

75 

sogg I 

! 

3 

M 

1 

j 


Broncho pneumonia 

Gre>,shgbtl> dull, 
without cone of 
light 

Viz R 

76 

=555 

6 

M 

T 

Acute tonsillitis 

1 

Crc\, slightly dar 
kcr, with pinl 
tint, without cone 
of light 

Bngbt grey, with 
normal con^ of 
light 



KhinopharynsiUs, 

bron^itis 


Broncho-pneumonia 

bil 


Rhinophar^ngiUs 


Broncho-pneumonH 


I Influenza, eczema 
faciei 


Dnght grey, with Grey, less bright, 
normal cone of without con** of 
light light 


Grej , \vi thou I cone Dull grc> / w ithout 
of light cone light 


Grej, with slight Thickened, dull 
reddemng, bulg gre>, with per- 

ing in sup ant foralion in post 

quadrant mf quadrant cov- 

ered with pxis 



Dull grev, wathout Viz R 
cone of light 







































































Contribution to the Question of Otitis Media in Infants 


Findings at first 
mynnpotomy 


Duration of No of further j m 

discharge fnvnngo Length of j 

(days) tomlcs treatment ( Tern 


Reaction after first 
or further 
myringotomy 


treatment Tern Gas 

(days) and pera Wt tro 

lesuit ture intes 

tiual 




0 

1 

0 

Secondary otitis Peoi 

death 




allin 0 17 mil u 





Autopsy * CoiiUs 

ulcer perforativa, 

peritonitis incip , 

broncho pneumonia 





peracta 



Vhen *een / and s da}S 
after myringotomy 
opening patent, no 
discharge Autopsy 
Colententis sc, ton 
cosJs, otitis media 
praecip lat sin 


7 ^ 

0 

0 ' 

0 Obvious improvement 

cured 



of etoseopte picture 
afler myringotomy 


Lossofelas Lossofelas 
ticity ticity 



PeniciUin o i md u 
Dact findings strep* 
tococcus aifa hTmo 
lyt Pneumococcus 

I. If. IV 
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l 

i 

1 

1 

» 

i 

1 

Ko. of 
admis- 
sion 

1 

Age 

(m’lhs) 

1 

j 

Sex j 

1 

Hislon* of 
gastro'intestinal 
s>*inptoms 1 

I , 

Other pediatric 
findings apart 
fnDm ear 

Objective findings in tjmpamc 
membrane 

R. 

L 

82 

3287 

! ! 

3 1 

1 

1 

r. 

I 

0 

1 

Bronchitis et bron' 
cluolitts 

i 

Whitish grey, 
stretched, mal- 
leolar prominence 
less visible, no 
cone of light 

Vit R 

83 

3342 

0 j 

M. 1 

dh 

Influenza, tonsillitis 

Grey, slightly dull, 
no cone of light 

Viz. R. 

84 

1 

1 

1 3349 j 

i , 

, i 

5 i 

M. j 

1 

i 

0 

1 

i 

Influenza, rhino- 
phar^Tigitis 

i 

Dull grey, mal- 
leolar prominence 
well visible, no 
cone of light 

Bright grey, with 
cone of light, 3 
daj-s Irfter: less 
lucid, slightly 
Pink, cone of 
light disappeared 

85 

3389 

3 

r. 

± 

[ Influenza, broncho- 
pneumonia 

! 

Grey, slightly dull, 
norma! cone of 
light. 7 daj'S 

later : slightly 
pink, cone of light 
disappeared 

Viz. R. 

86 

1 

^ 34J3 

i 

! 1 

5 1 

1 

1 

M. 

4- 4" 

1 

1 

Influenza 

1 

I 

Pinkish grey, mal- 
leolar pTonnncnce 
well visible, no 
cone rf light 

Grey, lucid, with 
cone of light 

3 das-s htcr : 
dull cone ol hghi 
disappeared 

87 1 
i 

j 

j 3404 I 

i 

j 

2 

1 

M 

+ 

i 

1 

0 

N\ hitish grey, dull, 
malleolar pronu 

nence less visible, 

no cone of light 

Viz R. 

88 ! 

3542 

7 

M 

± 1 

1 

[ Rhmophar^Tigitis, 

1 bronchitis 

Dull grev, vMthout 
cone oflight 

Dark grev, without 
cone of light 

f9 1 

3850 

7 

j r 1 + + 

1 

1 

1 

i 1 1 

Colitis acuta gravis 

i 

1 1 

1 i 

Grey slightly dull, 
without cone of 
light 

Viz. R 

00 

( 4*21 ' 7 1 M 0 Influenza 1 Dull erey. without ( 

t *1 ' cone of light j 

Viz R 

01 1 41B7 ’9 M * 0 

1 1 

ill' 

Tonsillitis, purpura Grc>, in postenor 1 

1 sup quadrant, 1 

1 slightly redden^ | 

Bright grey, lucid, 
with nortnalcGOC 
of light 

02 

•4590 1 = , M 

1 1 

' 1 

i i 

++ 1 

i 

1 

Gastro-entcntis ^ 

i 

} 

1 

Dull gre>, dark in j Grey, shghtlj l^s 
post, part, 5llKhU> , lucid, no cone ol 
pink. No cone of light 
light 1 

93 

4(/-S 6 M 

< 

+ 

1 0 Dullgrev without ' 

J cone of light 

Dull grey, dorkcr, 
nilhout cone ol 
light 
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Contribution to the Question of Otitis Media in Infants 



Duration of 

No of further 

Length of 
treatment 
(days) and 
result 

Reaction afte 
or furth* 
mjTingotoi 

r first 

T 

my 

Remarks 

! 

mvnngf 

)tomv 

(daj 


tom 

les 

, Tera 
pera 

1 lure 

1 

1 

vvt 

, Gas 
tro 

1 intes 
tinal 
symp 
toms 

R 

L 

R 

L 

R 

L 

Pus 

Pus 

30 
s 1 

31 

3 


6t 

cured 

1 

± 

1 0 

1 


Penjcillm 0 3 mil u 
Btlat inas0idiclomy 
'28th day) pus to 
antra, cell <v alls partly 
destroyed, fdfed »>lb 
pus Bactenol 

Streptococcus beta 
hxmolyt Pneumo 
coccus I, II IV 

Serous cxu 
date 

Drum elas 
tic, middle 
ear dry 

X 




7 

cured 

+ 

+ 

‘ 

Otitis ‘econdary 

Pus 

Serous exu 
date 


1 



to 

cured 

, + 

1 

0 

f 


Pus under 
pressure 

Thm pus 

to 

to 

1 

1 

1 

12 

! cured 

■ 1 

+ 

+ 

1 


Serous exu 
dale 

Serous exu 
date 


t 


1 

7 

cured 

1 



1 

Serous exu 
date 

Pus 1 

70 1 

W 1 

70 

U 1 

4 

1 

1 


3} months 
cured 

Tnn 

silory i 


Penicillin x mil u 
tSth day bilateral 
mastouUelofny Pus 
m antra right pus 
lu zygomatic cells , 
left pus in cells of 
tip Bactenol Pneu 
mococcus I, II IV 

Serous ezu 
date 

Serous exu 
date 

3 

X 

— 


4 

cured 

+ 

0 

+ 

Otitis secondary 

Tympanic 
membrane 
less clastic 
eat dry 

Tympanic 
membrane 
less elastic, 
ear dry 


0 



death 


0 

0 

Autopsy Toxicosis 

colitis ac gravis de 
generatio organorum 
praecip hepatis gravis 
(no sign 0^ otitis or 
mastoiditis) 

Tbickened, 
less elastic 

Pus 

U 

14 

W I 

3 

4 

1$ 

cured 

+ 

+ 

‘ 


Mucopus 

— 

3 



— 

cu^ 

+ 

‘ 

I 


Serous ezu 
date 

Loss of elas 
ticity 

11 

0 

3 

I 

21 1 
death later 



0 1 

i 

Otitis secondary After 

1 weeks no further 
sign of otitis Autopsy 
ColententJS catar 

ihalis, toxicosis, pueu 
znoiua peracta 

Serous ezu 
date 

Serous ezu 
dike 

14 

wi 

7 

W I 

2 

1 

3 t 

cured 


0 

I 

0 

Mam therapeutic effect 
bypemciUino iml u 
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i 

Xo of 
admjs 
sion 

Age 
(m tbs) 

Sex 

Historvof 
gaslro inlesUnal 
symptoms 

Other pedjatnc 

1 findings apart 

from car 

Obiecti\ e find 
met 

mgs m t>mpamc 
nhranc 


R 

L 

94 

5049 , 

6 

i 

M 

4- 

0 

Grev, with slight 
reddish tint,mal 
leolar prominence 
Ies< nsible, no 
cone of light 

DuUgrcvxMlhout 
cone of light 

93 

505B 

■ 

F 

0 

Broncho pncumomi 
lat dx 

Gre>, sMth pink 
tint, malleolar 
prominence less 
visible, no cone 
of light 

Vir R 

96 

1 

! 


1 ^ 

! 

1 F 

1 

1 


Broncho pneumonia, 
rhinitis puruienta 

i 

1 

Thickened, dull 
grc>, co\ercd wth 
pus, perforation 

1 not Msible 

Vi7. R. 

1 

97 ] 

j 

644 « 

8 

F 

« 1 

0 

Pinkish grtN.bulg 
ing, without cone 
of light 

Dull grc\, malleo- 
lar prominence 
well visible, no 
cone of light 

9 ’ 

5038 


1 

i 

i 

0 

1 

Dull grey, thick 
ened appearance, 
malleolar promi 
nence lessMsibte, 
no cone of light 
Reiroaunculir 
cedema uith flue 
tuaiion 

Gre>, luad, ivith 
normal cone of 
light 

99 

mm 

xo 

j 

i 


0 

Tonsillitis 

mii 


lOQ 

1 

■ 

M 

4 - 

Pbarj-ngitis, bron« 
chtUs rachitis, 
anxmia 

Bright gre^*, mal- 
leolar prornincnre 
>\e[l MSible no 
cone of light 

14 days later 
t m dull 

Dark prc>, mal 
leolar prominenre 
well \isihle, no 
cone of light 

XCl 

j 5835 

i 

j 

1 

IX 1 

1 

1 

M 

1 

0 

Bron^Us 

Grc>,slighll> dull, 
without cone of 
light 

\^ir R 


I — irrdcvant 
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Contribution to the Question of Otitis Media in Infants 



Duration of 

No of further 

1 

1 

1 

1 

Length of i 
treatment | 
(days) and 
result 

React 

c 

my 

(on afti 
It furlhi 
TIDgOtO 

;c first 

;t 

my 

Remarks 

mynng' 

fjtomy 

(da 

i*s) 

tom 

lea 

Tem- 

pera- 

ture 

Wt. 

Gas- 

tro- 

Intes- 

tinal 

symp 

toms 

R 

L. 

, R. 

L 

1 ^ 

1 

1 

Mucopu^ 

Lossof elas- 
ticity 

1 to 

1 ^ 1 

i 10 

W.l 

1 I 

1 I 

14 

cured 

1 

1 

+ 

1 

1 

+ 

1 

+ 


Small amt. 
of serous 
fluid 

Small amt. 
of serous 
fluid 

0 

0 

i 


i 

L 

5 ' 

cured ^ 

1 



1 

Otitis secondary 

Serous exu- 
date 


6 

1 

6 



6 

death 

i 

0 

0 

0 

Bactenol findings : 
nose • diphtbena and 
staphylococcus aureus 
e*r' ' streptococcus 
beta hsmolyt. Pcm- 
ciUm O' IS nul. u 
Autopsy Broncho- 
pneumonia 1 mf. lat 
dx., septicemia, trach- 
eitis et bronchitis 
purulenta, otitis med 
supp Jat. utrque 

Mucopus 


■ 

■ 

■ 

1 

cured 1 

■ 

■ 

■ 


Pus 


7 

1 

1 



cured ' 

1 

1 ^ 

1 

1 

and day nt^t mosfoti^ 
eclotnv ' fistula through 
bone covenngantruia. 

1 penantral abscess, pus 

1 in cells, bactenol 
findings Staphylo- 
1 coccus aureus alfa 
haimolj'ticus 

Serous exu 
date 

Serous exu- 
date 

G 1 

6 

_ 

1 

1 7 

1 cured 

1 

* 

* 


Tympanic 
membraoe 
elastic, ear 
dry. 

Serou» 

exudate 

Serous exu* 1 
date 

3 

1 

2 

3 

i 

18 

cured 

1 

1 

1 


Otitissecondary Pern 
ciUin 0 1 nul u 

Loss of elas- 
ticity 

Ser us exu- 
date 

a6 

14 

I 

j 

*9 

cured 

1 + 

0 

1 

Bacten-'l findings . 
Staphylococcus aureus 
beta njcmolvt cory 
nebactenum dipbthrr 
oides 


wi — with inter^’ajs 
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THE TURNING TEST WITH SMALL 
REGULABLE STIMULI 


III. THE ADVANTAGES OF CUPULOMETRIA OVER THE 
CLASSIC TECHNIQUE OF BARANY 

By J. J. GROEN and L. B. W. JONGKEES* 

As has been explained in some previous papers, it is possible to examine 
the function of the semicircular-canal-organ by observing the after- 
reactions after small stimuli (Groen and Jongkeesf van Egmond, Groen 
and Jongkees, Hulk and Jongkees). 

At that time we already considered this method superior to the classic 
technique of BSrany on account of the following reasons : 

The examination according to B^rAny provides us with data on the 
function of the semicircular canals (in combination wth the counter- 
balancing activity of the central nervous system) on one special point. 
The acceleration caused by this method at the beginning of the test 
covers the effect of the deceleration at stopping. In this way the given 
stimulus is not known quantitatively. We are able to show, in this paper, 
that the examination of BArany is not without danger for the function 
of the examined cupula system. Already Fearing and Mowrer have 
pointed out that repeated turning tests of the order of magnitude as used 
by BarAny decreased the duration of the after-nystagmus in their test 
animals and that this decrease might last many weeks or even months. 

The turning test, as used in our clinic — the cupulometria (van Egmond, 
Groen and Jongkees) — is actuated by the following motives ; 

(1) The given stimulus should be pure, without any overlapping 

of the acceleration at the beginning and the stopping. 

(2) The stimulus must be quantitatively known. 

(3) - The stimulus must be harmless (bo'/sec. and less). 

(4) The reaction on stimulation of various intensity must be 

registered both on an objective (nystagmus) and a subjective 

(sensation) scale. 

In this way we expected to get an impression of the action of the semi- 
circular canal in its total physiological activity sphere. To effect this 
purpose we proceeded in the following way : 


• From the University Clinic for Diseases of the Ear, Nose and Throat, Utrecht, The 
Netherlands. Director : Professor Dr. A. A. J. van Egmond. 
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J. J. Groen and L. B. W. Jongkees 

The patient is placed on a turning chair in such a way that the plane 
of rotation coincides with that of one pair of canals, i.e. the two horizontal 
canals ; the left anterior vertical canal and the right posterior canal ; 
the right anterior vertical canal and the left posterior canal. This chair 
is given a constant angular velocity of about i5°/sec. which (according 
to Veits) is obtained by accelerating below the threshold of rotatory 
sensation. If nevertheless some small sensations of rotating should be 
caused, we turn on with constant angular velocity till these sensations 
have vanished completely and in any case for at least one to two minutes. 
After this the rotating chair is stopped suddenly (i to 2 seconds). The 
patient is instructed to indicate the moment on which the sensation of 
turning has stopped. At the same time the duration of the after-nystag- 
mus is determined behind Frenzel’s glasses. After that the duration 
of both after-reactions is measured for smaller impulses (i.e. 
stopping from lower angular velocity) both for turning clock- 
wise and anti-clockwise. This is continued till the threshold is 
reached on which a sensation of rotating is only just perceived. This 
threshold lies at about 2-5°/sec. normally. After that the duration of 
the after-reaction caused by stronger stimulation is examined up to 
about bo^/sec. or occasionally, if an unusually unsensitive labyrinth is 
found, up to go^/sec. (rotating time over 360° 4 seconds). This last 
stimulus is still twice as small as the stimulation according to Bardny, 
i.e. 10 rotations within 20 seconds giving a stimulus of more than i8o°/sec. 
The magnitude of the impulse can be measured easily by dividing the 
covered angle (to be read in degrees on a scale painted on the floor round 
the rotating chair) by the number of seconds the chair needs to cover this 
angle at constant angular velocity. If we register the obtained data 
graphically in a curve — on the abscissa the impulse on a logarithmic scale 
in degrees/sec., on the ordinate the accessory time of the after-reaction 
in seconds — a cupiilogram originates. Such a cupulogram consists of 
four lines, two for the nystagmus and two for the sensation, i.e. in each 
instance one for stopping from a clockwise rotation and one for stopping 
from an anti-clock\vise rotation. ' 

In normal cases the clockwise and anti-clockwise curves are identical, 
however the curves for nystagmus and sensation are never similar, or at 
least very seldom. 

The shape of the normal cupulogram has been described in detail in a 
previous paper (Hulk and Jongkees). Now we will show the influence 
of the turning test according to Barany, using the ctipulograms of normal 
test persons before and after this test. 

For this purpose we took the cupulograms of a number of completely 
normal men and women, who never had any complaints of their ears or 
vestibular organs nor any abnormalities at accurate examination. These 
cupulograms turned out to be normal both for nystagmus and sensation. 
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The curves for turning clockwise and anti-clockwise were identical. After 
this they were submitted to the B4r5ny test (three times rotated clockwise 
and three times anti-clockwise, lo rotations in 20 seconds), and here also 
normal data were found, similar after turning clockwise and anti-clockrvise. 

On taking a new cupulogram this appeared to be changed both for 
the nystagmus and for the sensation. The sensation cupulogram is 
displaced to the right, that means that the sensitivity is diminished. 
The nystagmus cupulogram is sometimes displaced towards greater 
sensitivity. Besides the inclination of both nystagmus and sensation 
cupulogram is diminished, i.e. the curve has a less steep course, that means 
that the duration of the after-nystagmus or after-sensation after identical 
stimuli is shorter now than before the Bdrdny test. Immediately after 
the Bdrdny test this is obvious, but even after a few days it can be 
demonstrated easily in most instances. In some cases the curves for 
turning clockwise and anti-clockwise are no longer identical. This may 
be the result of the fact that on the rotating chair the stimulus in one 
sense was stronger than in the other. Fearing has shown that repeated 
turning tests with strong stimuli in one direction diminish the after- 
reactions depending on turning in this direction, but do not influence the 
reactions after turning in the opposite direction. 

Figures i and 2 show clearly the changes which may be caused in a 
cupulogram by a Bdrany test. The damaging influence on the cupula 
is unmistakable in normal subjects. Now if this happens in normal 
people, we ought to be very afraid of damaging an already diseased 
labyrinth. Such damage might be permanent. 

Even though we do not yet know the consequences of the changes of 
the cupulogram, in any case we should rather use a technique of examining 
which does not alter the function of the examined organ. 

Cupulometria does not effect such a change if we only do not surpass 
a stimulus of 6o°/sec. Occasionally we saw a small decrease of the 
sensation time caused by small stimuli after the use of strong stimuli 
{72 or 90°/sec.), from w'hich it is evident that we already used too great 
stimuli. 

Summarizing shortly, we consider the advantages of the cupulometria 
over the Bardny technique to be the following : 

(1) An impression is obtained on the function of the semicircular 

canals on different points of sensitivity. 

(2) The given stimulus is exactly knorvn. 

(3) The given stimulus is regulable. 

(4) The given stimulus is harmless. 

(5) A comparison between sensation and nystagmus is possible. 

(6) Also when a spontaneous nystagmus exists, a further examina- 

tion is possible by the sensation cupulogram. 
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(7) Even very ill patients may be examined, if only they are 

transportable and allowed to sit upright. 

(8) Finally the technique of Barany is not without danger for the 

function of the vestibular organ, and therefore we consider 
the technique with small regulable stimuli a much better 
method than that of Barany. 



The influence of the turning test according to Barany on a normal sensation cupulogram. 



Fig. 2. 

The influence of the Barany test on a normal nystagmus cupulogram. 
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Summary 

The turning test with small regulable stimuli (cupulometna) has many 
advantages over the classic B&rdny test 

By this method it could be demonstrated that the examination 
accordmg to Bdrdny (lo times rotated m 20 seconds) damages the function 
of the vestibular organ, even after one examination 

The cupulometna is preferable to the B4rSny technique because the 
stimulus IS regulable harmless and exactly known In this way even 
senously ill persons may be submitted to the examination 

Also, an impression of the function of the semicircular canals m its 
total sphere of physiological activity is obtained 
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THE TURNING TEST WITH SMALL 
REGULABLE STIMULI 

IV. THE CUPULOGRAM OBTAINED BY SUBJECTIVE ANGLE 

ESTIMATION 

By J. 3. GROEN and L. B. W, JONGKEES* 

As has been explained in some previous papers (van Egmond, Groen and 
Jongkees, Hulk and Jongkees, Groen and Jongkees) it is possible by 
administering a number of rotatory stimuli of various strengths to obtain a 
diagram which gives a good impression on the function of the semicircular 
canal system in its total physiological sphere. To make such a diagram 
it is possible to make use of the duration of both after-nystagmus and 
after-sensation (nystagmus cupulogram and sensation cupulogram) at 
the turning test, after subliming acceleration at the beginning and abrupt 
stopping at the end. 

There is another method at our disposal to obtain an impression on 
the function of the cupula in a very short time by using a very subjective 
technique. However, this method asks too much of the introspective 
observation of the examined subject to be usable for all patients. If, 
however, the patient is able to give us the information which we need, we 
get a very fine check on the curve obtained in the normal way. The 
point in this instance is to follow exactly the subjective angular velocity 
during the after-sensation. In this way we leam the sensation at every 
situation of the stimulation quantitatively. Essentially we get in a 
continuous line those data wMch we try to obtain point by point in 
cupulometria. 

The test is performed in the following way ; The subject is subjected 
to a known stimulation. A rotatory sensation (after-sensation) is caused 
and the patient gets the impression of turning round with a definite 
angular velocity. We ask him to indicate when he believes to have 
been rotated 360°, 180° or go” as far as possible, until he stops. He 
indicates this last point also. We also determine his threshold for angular 
impulses in the normal way (for. «V.) and with those two experiments it 
is possible to build up the whole cupulogram. Let us for instance suppose 
that a subject has been subjected to the influence of an impulse of 6 o°/sec. 

* From the University Clinic for Diseases of the Ear. Nose and Throat, Utrecht, The 
Netherlands. Director : Professor Dr. A. A. J. van Egmond. 
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After three seconds he has the impression of having covered 160° The 
average velocity is 6o°/sec at li seconds after the stopping The next 
180° need 5 seconds to be passed The average velocity is 36°/sec at 
5| sec {3 + 5/2 sec ) The next go” are covered in his mind in 10 seconds , 
average velocity gVscc at 13 sec {3 + 5 + 10/2 sec) After 22 seconds 
he has lost every rotatory sensation His threshold for angular impulses 
appears to be at 2-5°/sec This is the velocity reached at 22 seconds 
An illustration of this case is given in Figure x Also the normal sensation 
cupulogram of the same subject is given there 

Two things are striking here In the first place that the course of 
the diagram obtained by the subjective estimation of the angular velocity 
is completely parallel ivith the sensation cupulogram, and secondly that 
the absolute value of the subjective estimation at extrapolation towards 
t=o, that means to the moment on which the stimulus is given, balances 
very well vnth the real magnitude of the given stimulus Mostly this 
’ ' a little too high {up to about 50 per cent ) 

deviation of the cupula is given by Groen on the 
basis of mechanical considerations regarding the laws of oscillation (see 
Figures 3A and 3B) 

Approximately 


Hence 


x = Cg (e 

. P, 0C 




D 

P 


« ~ sec approx 


^=10 sec * approx 


Here C indicates a certain stimulus in °/sec The deviation of the 
cupula X causes a certain subjective angular velocity, which is measured 
The declining of the subjective angular velocity is the same as the declining 
of X with t 

P D 

The magnitudes of — and — are found as an average value of a number 

of normal subjects (van Egmond, Jongkees and Groen*) 

We therefore may conclude that the subjective sensation of our 
subjects IS able to give us {though indirectly) some quantitative data on 
the magnitude of the rotatory stimulus admmistered to that patient 
Figure 2 shows us a number of such cupulograms based on the subjective 
valuation of the covered angle with the normal sensation cupulogram of 


* P=fnctionaUorqut at unit angular velocity Oasraoment of inertia D=directive 
force per unit angle 
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Fig. I. 

A cupulogram taken in the norma] way as compared with a cupulogram obtained by the 
subjective estimation of the covered angle during the after-sensation after the turning test. 






The Turning Test witli Small Regulable Stimuli 

X 



Fic 3A 

The'deviation of the cupula (ordinate, linear scale) after an impulse of ir radians (i8o®) per 
second is plotted as a function of time (abscissa) The dotted line indicates the threshold 
of rotatory sensation The graph is constructed on the base of a theoretical formula, uith 
the average values found m normal subjects (see text) 



The same as Fig ■ ’ ’ ■ • i’ . -pjjg cur^rg of becomes a 

straight line, cf . • ■ irdinates of the subjective 

cupulogram (Fig' . ■ ■ . ; (F>gs 3A and 3 b) it must 


be kept in mind that they are proportional, le a cupula deflexion of-^; — rad causes a 

0*3 


subjective angular \ elocity of tt rad /sec Thus the factor of proportionality is 


8 3 
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the same subject underneath. The deviation from the straight line, 
which we sometimes find- in the sensation cupulograms of normal people, 
return in the same way in this subjective cupulogram and likewise 
differences in the curves for turning clockwise and anti-clockwise. The 
quantitative nature at extrapolation (with the above-mentioned restric- 
tion) is also very clear. 


Summary 

By making a subject estimate the subjective angular velocity during 
the after-sensation after the turning test, it is possible to obtain a fluent 
cupulogram which not merely resembles even in particularities the normal 
sensation cupulogram, taken discontinuously, but also appears to deter- 
mine with satisfactory certainty the magnitude of the stimulating 
impulse. For clinical use this method is not often serviceable. In those 
cases in which it is possible to take this diagram, it is an easy and quick 
check on the sensation cupulogram. 
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NEURINOMA IN THE NASAL CAVITY 

By G. REVESZ (Budapest)* 


Neurinoma is one of the most infrequent benign tumours of the nasal cavity. 
In the majority of text-books it is not even mentioned. This is partly due to 
the fact that, in gross, the tumour exhibits much resemblance to a fibroma 
which is, in the nasal cavity, a more frequent incidence, wherefore the tumour 
removed will not be suspected of being a special case. Thus the tumour will 
not be examined histologically : though the differentiation of fibromas and 
neurogenous tumours is, regarding the fact that the latter often recur and not 
infrequently become malignant, rather an important task from a prognostic 
vie^vpoint. 

To date, only a few reports concerned wth benign neurogenous tumours of 
the nasal mucosa have been published (Mittelbach-Woletz, Cohen, del Greco), 
while those papers reporting on malignant tumours composed of immature 
neurogenous elements are rather numerous. As to the neurogenous tumours 
consisting of mature tissue elements, the origin of the growths and then- morpho- 
logic evaluation is still an unsettled and much disputed problem. 

No doubt the difficulties encountered are partly due to the rather complicated 
structure of nerve trunks and to the indefinable extraction of their constituents. 
Tumours may derive from all constituents of a nerve. Those tumours made up 
of ganglionic cells and nerve fibres, that is the true neuromas, have, by Aschoff, 
been ifierentiated from the pseudo-neuromas originating in the connective 
tissue elements of the nerve. In a true neuroma it is the nerve cell which 
proliferates, wherefore in these tumours neurofibrilla can be demonstrated. 
In pseudo-neuromas, growth is due to the connective tissue (epi-. peri- and 
endoneurium), while the nerve elements proper are few in number. The 
neurinoma related to both groups constitutes a transition between them. 


Neuroma 


true ganglioneuroma 




Neurinoma 


pseudo-neurofibroma 


* From the RhmO'LarjTigologjc Department of the St Rochus Hospital. Physician- 
m-Chief A Rethi, Professor. 
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Neurinomas being composed of nerve fibres only (without ganglionic cells) 
contain neither axons nor myelin sheaths (Verocay : is, tvos=fibre). 

The question of origin and histologic classification is rendered still more 
difficult by the fact that neurinomas do, regarding the quantity of the con- 
stituents and their ratio, display much variety. Herxheimer, further Askanazy, 
held the view that these tumours derived from the connective tissue. The 
investigations of Verocay did, however, result in revealing that proliferation 
starts from the cells of Schwann's sheath. In Erb’s more accurate definition 
the matrix of the tumour tissue is formed by the embryonic predecessors of 
Schwann's nuclei, that is, Held’s neurogliocytes. Thus the tumour starts 
from ectodermic elements, giving, in the course of their development, rise to 
the proliferation of the connective tissue elements in the environment 
(MacCallum). In some cases the proliferation of the connective tissue is rather 
extensive (fibroneurinoma, neurinofibroma). In Verocay’s opinion, also, the 
neurofibromas are not made up of pure connective tissue elements but of 
nerve cells or their embryonic equivalents improperly used up in the develop- 
ment of the nervous system. 

Growths of similar structure are found in Recklinghausen’s neurofibroma- 
tosis, also showing that the boundaries between true and pseudo-neuromas 
cannot be drawn sharply. Acusticus tumours located at the ponto-cerebellar 
junction belong to the same group and are closely related to those mentioned 
formerly. The simultaneous occurrence of neurofibroma and neurinoma has 
been pointed out by Ogilvie. Bing observed multiple neurinomas. 

The question whether these growths are true tumours or developmental 
anomalies is still being disputed. The role of certain somatic evolution 
processes (puberty, pregnancy, climacterium) cannot be ruled out, especially 
in the cases of late manifestation. The majority seems, however, to be con- 
genital and slowly gro\ving. There are also data referring to the familiar 
occurrence of the disease and its heredity, especially in degenerated 
individuals. 

Microscopically, a cellular tissue can be seen, the elements of which are so 
arranged as to form a curved line (semicircle), a star, or a whirl. As a rule, 
the cells are elongated, narrow, spindle-shaped. Antoni has described two 
different histologic types. In the case of type A there are rigid cell bundles 
arranged close to each other or interwoven or after palisade fashion , the 
nuclei are like bacilli. Type B is composed of large cells having light staining 
nuclei arranged irregularly. The arrangement mentioned first is charactensbc 
of neurinomas, whereby diagnosis may be facilitated by its presence. s 
mentioned, there is a considerable network of parallel reticular fibres fiUing up 
the interspaces invariably present. Erb found in neurinomas cavitip o 
various size at the border of which the tissue was rather acellular. He be leve 
that these cavities were due to destruction of Schwann’s nuclei lodged ra er 
densely at these places. 

The case observed referred to a 52-years-old woman. She reported a 
her disease had been present for five years. She experienced, durmg is 
period, an increasing difficulty in respiration and pains occurring in the ng 
half of her nose. Despite an operation (?) performed the complaints recurre 
two to three years prior to admission, and became more severe inasmuch as e 
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pains extended to the nght frontal, facial, and nasal region also The pain 
was non-contmuous with a sudden onset and relief 

On examination the left half of the nose was broadened, the turbinates 
seemed atrophic Inspection into the nght meatuses was impossible, on account 
of a yellow , slightly vasculanzed, hard mass the surface of which was smooth 
(Fig i) Postenor rhinoscopy showed that the postenor pole of the infenor 
turbinate was swollen, of uneven surface There was no pathologic secretion 
present The growth was not tender on pressure On the nght side of the 
dorsum nasi, the skin was panesthetic The film showed well-developed 
paranasal cavities and a rather intensive opacity extending, though sharply 
limited, to the infenor part of the nght nasal cavity and the medial part of 
the maxillary cavity of the same side (Fig 2) 

Medical, ophthalmologic and laboratory examinations revealed no pathology 
whatever The histologic examination of the excised piece showed elongated 
cells arranged in bundles and whirls, with some rhythmic arrangement of the 
nuclei The bundles were oedematous, the nuclei had round rather than 
pointed ends This picture was charactenstic of a neunnoma (Figs 3 and 4) 

The tumour has been removed by a two-stage operation In the first stage 
the visible part of the tumour has been removed in superficial anesthesia 
Ten days later the nght Highmore cavity was exposed in superficial and local 
anaesthesia (Denker’s operation) and tissue particles suspicious of belonging 
to the tumour were removed from it The wound cavity has, at the oral 
opening, been closed and a tamponade was introduced through the nostrils 
while the mucosa of the cavity was bemg spared Uneventful healing ensued 
within one week 

Six months later a follow-up examination took place No alteration 
pointing to a neoplasm was seen m the nose The mucosa was intact, no 
pathologic excretion was observed Her smell was normal, she had no pains 
The only complaint was a paresthesia occumng from time to time at the right 
half of the face 

Thus the case was a typical neunnoma of the nasal cavity from both the 
clinical and histological point of view Very likely the complaints preceding 
the admission by five years were due to the same tumour giving nse to operation. 
At that time, the tumour had only partially been removed and, owing to the 
fact that no histology took place, remaining tumour tissue had not been sought 
for As to the place w here the tumour started, nothing could be ascertained , 
the site of the tumour does, however, admit the conclusion that it might have 
ongmated from a post ganglionary fibre of the sphenopalatine ganghon The 
pains were, m our view, partly of reflex ongm, whereas they might partly 
be due to the pressure and distension exerted by the large tumour mass 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF LARYNGOLOGY 
May 2nd, 1947 

President Norman Patterson, F R C S 
Cases 

Mr Stephen Suggit— cases with extensive carcinoma of the hypopharynx 
Mr SuGGiT said that these three cases had their mam features in common 
in that they had extensive carcinoma of the hypopharynx which necessitated 
a wde excision of the pharynx with complete separation of the cesophagus, 
which was brought out to a separate stoma m the neck A three stage plastic 
skin reconstruction to restore continuity between the pharynx “ stump " and 
cesophageal stoma was necessary, thereby differing from the simpler procedure 
normally required m a case of lateral pharyngotomy All three had had 
gastrostomies done the first two prior to operation, two or three weeks before 
the excision of the tumour , in the third he at first omitted gastrostomy, 
unwisely, and had to have it done within a week or two aftei^vards He wished 
to stress the great advantage of doing gastrostomy before lateral pharyngotomy 
m all these cases, however small the tumour The alternative was the feeding 
tube, and if the feeding tube was left in and changed at intervals there was a 
considerable amount of regurgitation Even wthout the feeding tubes there 
was regurgitation, and it was important to keep the area covered with buffer 
gel, pH 8 The alternative to the feeding tube permanently in place was a 
tube put in at every feed, and he thought this caused trauma and was better 
avoided 

The first two cases were cases which had been sent to the deep X-ray 
department by outside surgeons, but had been referred to him by 
Dr Gwen Hilton who considered that the possibilities of radiation were not 
at all promising, and that if surgery could be done it was worth attempting 
In the third case the question of radiation was not discussed The first case 
had the growth excised just a year previously, while the last case was only 
very recent, 3 months, and was included to show an intermediate step in the 
plastic closure 

Mr Suggit then proceeded to show a number of sUdes illustrating the 
appearance before and during operation and the stages of reconstruction One 
of the slides was an X ray film of the reconstructed junction 

In the second case, that of a man in showing the condition of the neck after 
operation, Mr Suggit said that the hair created another problem m reconstruc- 
tion He was given an epilation dose of X rays In removing some of the 
dead hair he noticed a minute nodule in the muco-cutaneous margin of the 
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pharyngeal stoma and in the zone oi the epilation irradiation, which was nipped 
off. Professor Cameron said'that it had the appearance of squamous carcinoma 
cells which were no longer viable. To be on the safe side he was given contact 
X-rays to the pharyngeal stoma, 3,000 r, and he was in hospital for nearly 
six months instead of the more usual four. 

He called attention to the manner in which the acromio-thoracic pedicle 
was used to fill the defect in the neck after the phar5mgo-oesophageal skin tube 
had been formed from a large ellipse of skin enclosing the two stomata of the 
pharynx and oesophagus. Microphotographs of the three tumours were shown. 

Mr. Suggit’s remarks were followed by a short film-strip which had been 
made by Dr. Russell Reynolds and illustrated the swallowing action after 
reconstruction. Eighteen days after reconstruction of the oesophagus in the 
second case, a man aged 71, the swallow, as illustrated by the barium meal, 
exhibited a certain degree of hesitation and hold-up. The next strip showed 
the same patient 32 days after reconstruction, when the swallowing was very 
much better and easier. Another strip showed the first' of the three patients, 
a woman aged 62, and was made five months after the reconstruction of the 
oesophagus. 

Case Histories 

Case I. ■ Woman aged 62. 

Two and a half years increasing difficulty in swallowing. 

Two stones loss of weight in two years. 

Carcinoma posterior phaiyngeal wall. 

18.4.46. Gastrostomy by Mr. Harris. 

10.5.46. Left lateral ■pharyngotomy. 

Intramuscular penicillin begun 24 hours pre-operatively. Several large 
glands at bifurcation of left carotid cleeir on section. Adherent to right lateral 
lobe of thyroid, part of which was removed with the tumour but found to be 
outside the zone of infiltration on section. 

Histology. Squamous carcinoma, Broder Grade i. 

29.5.46. Acromio-thoracic tube pedicle graft made. 

19.6.46. Acromial end of graft transferred to lateral side of upper stoma. 

27.6.46. Tracheotomy tube discarded. 

xo.7.46. Reconstruction of junction between pharynx and oesophagus 
under general anaesthesia, using No. 9 Jacques catheter, pedicle unroUed and 
used to fiU the defect. 

20.7.46. Jacques catheter removed. 

24.7.46. Began swallowing. 

21.8.46. Discharged home : gastrostomy retained but not used after end 
of August. Discarded 19.9.46. 

12.12.46. Film of barium swallow made. 

20.3.47. Gain in weight since last May, 2 stones. 

Case ll—Man aged 71. 

Three months increasing difficulty and pain on swallowing. 

Carcinoma h5q)ophar5mx left anterior wall. 

5.9.46. Gastrostomy by Mr. Matthews. 

20.9.46. Left lateral pharyngotomy. 
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Intramuscular penicillin begun 24 hours pre operatively One gland at 
bifurcation of left common carotid artery clear on section 
Htstology Squamous carcinoma, Grade 1 

3 10 46 Tracheotomy tube discarded 

9 10 46 Acromio thoracic pedicle by Mr Matthews 

8 II 46 12 II 46 Epilation dose of radiotherapy to phaiyngeal stoma 
750 r 

20 II 46 Tmy nodule at upper posterior angle of pharyngeal stoma noted 
and removed by punch forceps Histology ‘ Numerous squamous carcinoma 
cells so distorted by the effects of radiation that they cannot be considered 
viable ” Professor Cameron 

II 12 46, 15 12 46, 17 12 46 Contact radiotherapy to pharyngeal stoma 
3 000 r 

10 I 47 Reconsiruction of pmciion between pharynx and cesophagus, under 
local anjesthesia 

21 1 47 Began swallowing 

28 1 47 First cin6 film of banum swallow made 
31 1 47 Pedicle trimmed 

13 2 47 Second cine film of banum swallow made swallowing appears 
perfect 

24 2 47 Gastrostomy tube discarded 
Case III — Woman aged 46 

Three months difficulty in swallowing, greater for solids than liquids 
Carcinoma postenor pharyngeal wall 

24 I 47 Clearance of teeth under general anesthesia and biopsy 
Squamous carcinoma, Grade i (Broder) 

7 2 47 Left lateral pharyngoiomy 
Continuous dnp pentothal (Dr Beaver) 

Intramuscular penicillin 24 hours pre operatively 

One large gland on the jugular vein and one large gland at the bifurcation 
of the left common carotid artery clear on histological section Tip of supenor 
pole of lateral lobe of thyroid gland, which was lightly adherent to the growth 
was clear on section 

14 2 47 Tracheotomy tube discarded 

21 2 47 Gastrostomy by Jlr Hickey 

4 3 47 Acromio thoracic tube pedicle made 

14 4 47 Reconstruction of junction between pharynx and cesophagus, under 
local anesthetic 

2 5 47 Gam in weight since operation 9 lb 

Mr E D D Davis congratulated Mr Suggit on the results of these cases 
they were good There was one question he desired to ask What was the 
advantage of the pedicle flap over the flap at the time of operation ’ The 
advantage of the latter was that the skin and mucosa edges could be stitched 
and the wound made smaller, and he would like to know whether the pedicle 
flap was an advance on that He quite agreed with what Mr Suggit had said 
about gastrostomy — he thought it an advantage The patients were not 
comfortable with the tube , they were very anxious to get nd of it 
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pharyngeal stoma and in the zone of the epilation irradiation, which was nipped 
off. Professor Cameron said that it had the appearance of squamous carcinoma 
cells which were no longer viable. To be on the safe side he was given contact 
X-rays to the pharyngeal stoma, 3,000 r, and he was in hospital for nearly 
six months instead of the more usual four. 

He called attention to the manner in which the acromio-thoracic pedicle 
was used to fill the defect in the neck after the pharyngo-oesophageal skin tube 
had been formed from a large ellipse of skin enclosing the two stomata of the 
pharynx and oesophagus. Microphotograpbs of the three tumours were shoTO. 

Mr. Suggit’s remarks were followed by a short film-strip which had been 
made by Dr. Russell Re5molds and illustrated the swallowing action after 
reconstruction. Eighteen days after reconstruction of the oesophagus in the 
second case, a man aged 71, the swallow, as illustrated by the barium meal, 
exhibited a certain degree of hesitation and hold-up. The next strip showed 
the same patient 32 days after reconstruction, when the swallowing was very 
much better and easier. Another strip showed the first' of the three patients, 
a woman aged 62, and was made five months after the reconstruction of the 
oesophagus. 

Case Histories 

Case I. ' Woman aged 62. 

Two and a half years increasing difficulty in swallowing. 

Two stones loss of weight in two years. 

Carcinoma posterior pharyngeal wall. 

18.4.46. Gastrostomy by Mr. Harris. 

10.5.46. Left lateral pharyngotomy. 

Intramuscular penicillin begun 24 hours pre-operatively. Several large 
glands at bifurcation of left carotid clear on section. Adherent to right lateral 
lobe of thyroid, part of which was removed with the tumour but found to be 
outside the zone of infiltration on section. 

Histology. Squamous carcinoma, Broder Grade i. 

29.5.46. Acromio-thoracic tube pedicle graft made. 

19.6.46. Acromial end of graft transferred to lateral side of upper stoma. 

27.6.46. Tracheotomy tube discarded. 

10.7.46. Reconstruction of junction between pharynx and oesophagus 
under general anesthesia, using No. 9 Jacques catheter, pedicle unrolled and 
used to fill the defect. 

20.7.46. Jacques catheter removed. 

24.7.46. Began swallowing. 

21.8.46. Discharged home ; gastrostomy retained but not used after end 
of August. Discarded 19.9.46. 

12.r2.46. Film of barium swallow made. 

20.3.47. Gain in weight since last May, 2 stones. 

Case II — Man aged 71. 

Three months increasing difficulty and pain on swallowing. 

Carcinoma hypopharynx left anterior wall. 

5.9.46. Gastrostomy by Mr. Matthews. 

20.9.46. Left lateral pharyngotomy. 
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Investigations X ray, chest normal WR negative Blood count 
Hb 102%, WBC 5,200 (polys 56%, lymphos 40%) Throat swab No 
organisms in smear Str vindans and M catarrhahs on culture 

Patient is under the care of Mr Frederick Roques, v\ho reports that there 
IS a red inflamed area on inner aspect of labia 

Treatment Denture discarded for two weeks Vitamin B complex 
(i mg Bj, I mg B,, 15 mg nicotinic acid) has been given twice daily for same 
time 

25 4 47 Ulceration appears less active, but no change m distnbution 

Mr Monkhouse said that in Behcet’s disease the mouth, vulva and eyes 
were all affected In this case the eyes were normal, but there was a vulval 
lesion about which he regretted that he had not had time to obtam an opmion 

Pemphigus had been suggested, but the fact that the skin was not involved, 
although the disease had been present in the mouth for four years, was against 
this diagnosis 

^Ir MoLLISO^ considered that this was one of the cases of recurring ulcers 
in the mouth the pathology of which was very vague He had seen recently 
two similar cases in one of them the ulcers recurred m patches over a large 
number of years, and the patient, whom he had known for twenty years, 
casually mentioned the fact that he had repeated ulcers , they were completely 
cured for a few days with penicillin, but recurred in a short tune In another 
case a woman was suffering from ulcers involving the tonsil and it was rather 
thought that the focus of infection there might be worth removing The 
tonsils were removed and there was a slight improvement, but she had not lost 
all her ulcers 

^Ir R G ^Macbeth said that this case reminded him of an almost precisely 
similar patient reported recently by the Gynacological Department at Oxford 
In the latter case it had been found that the blood ascorbic acid level was ml, 
and that large doses of this drug had effected a cure 

In another obscure case of pharyngeal ulceration m a soldier, the patient’s 
plasma level for ascorbic acid had been found to be extremely low and although 
no Vincent’s organisms had been recovered from the ulcers, the condition had 
been improved by giving ascorbic acid and painting the local condition wath 
NAB in glycerine 

Chrome laryngiUs for diagnosis — William McKenzie 

Mr G , aged 53 First seen January 1st, 1947 

History Hoarse for eight years Report (from New York) Direct 
laryngoscopy three times between April, 1^4$, and March, ig46 Biopsy 
showed no sign of mahgnancy Diathermy attempted on second occasion but 
abandoned owing to patient’s general condition 

April, 1945 Chest X-ray negative Sputum negative for T B one year 

ago 

On exammation Marked generahzed congestion of larynx, thickenmg of 
both ventncular bands and arytenoids, more marked on left Both cords 
move well Appearance of larynx has varied , when first seen in /ammo the 
thickening was confined to the ventncular bands 
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W.R. negative according to patient. 

Treatment has been symptomatic. 

Mr. McKenzie said that this patient had been already investigated very 
fully in America, and he thought from his description he had better be left 
alone for a short time and just watched. The only thing in his history was 
that he had drunk a good deal in his time. The striking thing about his 
lar^mx was that the appearance changed. He never saw him twice the same. 
Wien the patient came to him his first question was, " Wiat is ivrong with 
me ? ” — ^w'hich he could not answ'er — and his second question, " Shall I need a 
tracheotomy ? ” and he thought it was fair on the history to sa5'' that probabl}' 
he would not need a tracheotomy. To-daj^ the actual area of cedema was 
greater than it was since he had seen him. 

jMr. McKenzie added that the Wassermann test was negative. X-ra}' of 
the chest revealed slight bronchitic changes but was otherwise normal. 
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ROYAL SOCIETY OF MEDICINE— SECTION OF OTOLOGY 


Special Meeting 
September 12th, 1947 
President Mr H V Forster M C in the Chair 
The paper ^vas followed by the projection of the film “ To Hear Again ' 

Rehabilitation of the Deafened 

By NORTON CANFIELD M D * (Yale) 

A combination of old and new techniques [i, 5, 7 10 ii 12, 14, 
15, 19] under the guidance of someone who has a broad view of the entire 
field of human heanng, has emerged smce the recent w ar to help every individual 
handicapped by abnormal hearmg No longer need the doctors say that nothing 
can be done — no longer are those so handicapped, doomed to a life of distorted 
sound Discouraged and disheartened though they may be when they seek 
help, this serious psychological situation is no longer hopeless, because most of 
these patients can enjoy the benefits of communication \vith their fellow man 
by means of sound Thanks to the development of the telephone, radio, 
television and the recent progress in the electronic industry, science now can 
have complete control of sound and can use it for the benefit of those whose 
handicap was once an almost unbearable burden 

This discussion will not be concerned wnth those unfortunate few whose 
serviceable heanng was absent at birth or who lost it in the first five years of 
life I shall confine my attention and remarks to those who once heard, hut 
whose heanng function has been partially or largely lost by some acquired 
defect after they have learned to speak They are frequently spoken of as the 
“ hard of heanng ” or the * partially deaf " A non-euphonious term, 
baryecoia ”, is found in medical and general dictionanes for the condition 
from which these people suffer, but this word is seldom used 

The 10 per cent of our population who have an appreciable heanng loss 
can benefit by the professional attention of the modem audiologist Three or 
4 per cent need the complete rehabilitation programme 

Medicine has shared in the recent advancement enjoyed by all branches 
of science For many years in the minds of a few civilian otologists there 
existed the ideas necessary to put into operation a complete programme for the 
deafened Notable among these was the late Dr Walter Hughson of Abington, 
Pennsylvania, a pioneer in audiologic research 


• From the Division of Otolaryngology Department of Surgerj \ale Umversity 
School of Medicine New Haven Connecticut 
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The medical profession has struggled with the problem but neither medical 
schools, foundations for research nor community projects have supplied 
the facilities to establish centres for the rehabilitation of the deafened. When 
the U.S. Army authorities realized that a large number of its men were so 
handicapped as to require specialized training and assistance, extensive 
programmes were established between the years 1943 and 1947 in both the 
Army and the Navy [18, 21, 22]. Approximately 14,000 service personnel 
have been given the benefit of a programme which will be portrayed in the film 
which follows these remarks. The project was so effective that both the Army 
and the Navy are continuing during the peace-time years and the Veterans 
Administration has a programme just as extensive for those who -were released 
from service without the attention which was their due. 

So intimately related to hearing are all phases of human speech that in 
each centre now established, speech analysis, speech reading and speech 
correction are all considered and appropriate training advised and provided. 

Psychologic situations are so important that each patient is carefully 
evaluated from this angle [3, 4, 9, 13, 17]. To our surprise in the Army 
units, complete psychogenic deafness was not rare nor was it found solely in the 
combat troops. In one hospital where 76 cases of psychogenic deafness were 
proved by the narcosynthesis method, 43 or 55 per cent, had reported a histor}- 
of defective hearing before entering the Army, 25 of whom had had noticeable 
deafness for more than ten years. Only 12 or 16 per cent, of this group 
developed their hearing loss in overseas combat. It is now considered that if 
any medical treatment is followed by a hearing improvement of more than 
40 decibels in the speech frequencies, there is a strong possibility that some or all 
of the improvement is on a psychogenic basis. 

To determine if a hearing loss is ps3'chogenic is not a simple matter. Usuall}'^ 
a series of tests (some of which rvill be depicted in the film) are necessary. 
Observation by several members of the staff will result in inconsistent or 
incompatible findings which lead to the suspicion of the nature of the loss. 
Final proof is obtained only after a marked audiometric improvement of 30-60 
decibels without obvious organic reason. The role of the psychiatrist is 
paramount and such hysterical cases should be under his care. 

One of the tests used at the Deshon General Hospital during the War, in the 
Rehabilitation Service under the direction of Dr. Edward H. Truex (Junior), 
[6, 8, 16], was known as the Doerfler-Stewart test [2], and is based on the 
fact that the human ear can understand speech when the background noise is at 
a certain level of intensity. It was discovered that a person with a pure organic 
loss could still understand speech when the background noise was 10-15 decibels 
louder than the speech. In cases of psychogenic deafness, however, the back- 
ground noise would render speech unintelligible when the noise was at a level 
considerably lower than the speech itself. 

I would like to present briefly, four case reports of the group which was 
treated at the Deshon General Hospital. Again we are indebted to Dr. Truex 
for these reports, the actual psychiatric work having been done by Dr. Peter 
Knapp, now of the Psychiatric Staff of Harvard University Medical School. 

Case I. — This patient was a 27 year old captain in the infantry who was 
admitted to Deshon in October, 1945, because of severe hearing loss which 
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resulted from a shell burst in September, 1944 The shell struck a wall about 
four feet above his head rendenng him unconscious for a short interval, and 
upon recovery he noticed moderate heanng loss Since then the heanng had 
become progressively worse 

He bought a hearing aid in February, 1945, on recommendation of physicians 
The aid helped him considerably, but the loss of heanng continued to 
increase 

Superficially the past history A\as non-contnbutory He had had otitis 
media in the left ear when he v^as a child and minor wounds pnor to the abo\e 
incident The physical examination revealed nothmg of particular consequence 
Both drums were thickened, scarred and fixed 

The initial heanng tests showed an mordinately large loss for A C and 
B C m both ears, and loss for speech was correspondingly large 

By the D-S test a threshold of 80 decibels was found, but noi^^e at 80 
decibels masked speech at 85 decibels In view of these findings along with 
observations reporting the patient as being a " ngid perfectionist who is tense, 
restless and apprehensive ”, a tentative diagnosis of deafness with functional 
overlay was made 

For three months psychotherapy was earned on before satisfactory results 
were obtained This therapy mcluded about sixty hours of individual inter- 
view, eight of which were conducted while the patient was under intravenous 
barbiturate narcosis 

As his life history unfolded the genesis of his existing malady revealed itself 
It all revolved around a complete rejection of the boy by his parents who were 
highly neurotic and selfish One of his first temble memones which was 
revealed under narcosis was that of being sent off to boarding school all by 
himself on a transcontinental tram when he was seven years old His father 
was a ” compulsive dnving salesman ”, and the patient hated him The 
father’s lashing tongue and iron hand were deeply imprinted on his memones, 
and he loathed his mother who did not protect him He was rebellious as a 
result, defymg his parents, sweanng at liis mother, runnmg away, and fighting 
He was enuretic nightly until his mid-teens for which his father chastised 
him, spanked him, cursed him ” and on occasions rubbed his nose in the unne 
He organized his life around the prevention of the detection of his enuresis 
A large part of his neurosis arose in the sexual sphere This phase of his 
life suffered seriously and became deeply mhibited tlirough the physical and 
mental tortures administered by his father in dealing ^vlth such matters His 
frustrations continued into his raamed life which had its beginnmg just pnor 
to going overseas and was completely unsatisfactory sexually 

His aggressiveness was partially satisfied in combat as a Ranger He 
was a good leader, efficient and \alorous and was decorated accordmgly, but 
his combat activities were primitive and violent He had shown signs of 
breaking about six months pnor to the final traumatic expenence, and on one 
occasion he was hospitahzed for three days because of neurotic symptoms The 
final traumatic incident related in the admission history took place in 
a mountain pass which he was supposed to hold ^vlth his unit for forty eight 
hours, but instead he remained there for thirty days under constant attadv 
His memory thereafter was vague, a partial amnesis having de\ eloped He 
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continued duty after a brief period of recuperation, though the medical records 
indicated “ a struggle between his wiU to carry on and increasing tension 

During the prolonged period of therapy at Deshon it was evident that 
he was gaining insight into his o^vn personality, but it was not until late January, 
three months after admission that S3miptomatic improvement began. I am 
using the words of the psychiatrist who directed therapy in describing the most 
dramatic episode. 

" That evening, under amytal, he groped fitfully through his early memories, 
saying virtually nothing for almost an hour. Again he returned to the pass in 
Italy. . . . The therapist asked ‘ What did you think in the pass ? ’ He half 
abreacted as he spoke of the strain of the long vigil there. Then he uttered the 
words, I didn t want to see any more war ; I didn’t want to hear any more 
war.’ At once he stiffened out, sat up, asked to be spoken to— and took his 
hearing aid out to stay.” 

The following day his hearing was normal. Therapy was continued for two 
additional weeks in an effort to completely resolve his neurosis and establish a 
genuine understanding of his condition. Results were satisfactory, but the 
depth of his turmoil forebodes a very stormy future. 

Case II. — ^The next case is that of a 24 year old private first class whose 
defective hearing resulted from the premature blast of a booby trap that he 
was setting up at Fort McClelland, Alabama. The blast stunned him and 
caused bleeding from both ears. He was hospitalized for a brief interval 
and returned to duty with diagnosis of nerve deafness. The hearing became 
worse and eight months later he was hospitalized again and was found to have 
about 80 decibels loss of hearing in each ear. Additional symptoms consisted 
of constant tinnitus, occasional spells of transient dizziness, frequent left 
frontal and temporal headaches and nervousness about his hearing loss. 

During the processing period at Deshon several factors came to light which 
suggested functional hearing loss in spite of a perforation in his left ear drum 
with slight drainage from the middle ear. He told the examining otologist that 
his hearing seemed to be considerably worse when he was nervous. The first 
series of hearing tests gave added weight to an initial impression that there was 
some functional element. 

The pure tone audiogram revealed 79 and 70 decibels loss in the right and 
left ears respectively, with a corresponding depression of bone conduction. 
This we now believe to be an inordinately large degree of loss. His loss for 
speech was recorded as 61 decibels rvhich is not inconsistent \vith the pure tone 
loss. Four days later, however, loss for speech was recorded as 46 decibels, 
whereas that for pure tones was relatively constant at 76 decibels and 62 
decibels in the right and left ears. The D-S test supported the tentative diagnosis 
when a threshold for speech was found at 40 decibels, and 46 decibels of noise 
masked speech at 45 decibels. 

A few significant facts were elicited by the neuro-psychiatrist during his 
preliminary study. The patient's mother and father were aged and chronically 
iU, and the former was highly excitable and nervous. Illness had prevailed in 
the family throughout his life though he himself had always been well. It was 
evident, however, that his civilian life was fraught with excessive worry over 
finances, farm management and family quarrels, and that a state of chronic 
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tension and anxiety existed. Under intravenous pentothal he abreacted 
cleanly giving full vent to his suppressed emotion. In the words of the 
psychiatrist, the patient described the ** intense anxiety he had, on going into 
the service, his feeling that he had been wronged by the Draft Board, the amount 
of money he had lost by selling all his stock ... his agitation after the blast 
injury at finding himself hard of hearing. . . . He wept profusely at the thought 
of neglect accorded him by physicians and at reflection on the hardships endured 
by his \\ife.” As he emerged from the drug, suggestion therapy was begun 
and upon regaining full consciousness his hearing was essentially normal. 
Even the tinnitus had disappeared. 

Case III. — 25 year old technical sergeant was admitted to the hospital 
in November, '1945, wth an excellent military record. His history was not 
unusual. He had had several earaches in childhood, but no further aural 
trouble until October, 1944, on Leyte, P.I. He was exposed to considerable 
mortar and artillery fire which caused tinnitus and mild impaired hearing 
bilaterally. The impairment persisted and in May of 1945 on Mindanao a 
mortar shell blasted nearby causing a back wound, bleedmg from both ears 
and deafness. The hearing acuity improved somewhat the next day, but 
there had been no change since that time until he was hospitalized. The 
remainder of the history was non-contributory, and inspection of the ears 
revealed no abnormality. 

He was tense, restless and moody. His first series of hearing tests showed 
an average of 59 and 52 decibels loss in the pure tone speech range in the right 
and left ears respectively. Loss for speech, however, was recorded as 30 
decibels. 

This discrepancy along ^\^th a mildly suggestive D-S test and his evident 
tension raised the suspicion of functional loss. A second test five days later 
gave added weight to the tentative diagnosis. Loss for speech was recorded 
as 35 decibels, yet pure tone loss was now 87 and 85 decibels. 

During the course of the psychological interview it was found that his 
background was superficially normal, that both parents were highly strung, 
tense and extremely strict, and that hehad frequently experienced “uncontroll- 
able sensations of rage 

Since his injury which terminated eighteen months of combat in the 
Philippines, he had been “restless, irritable, depressed" and bothered by 
nightmares along with a feeling of isolation and discouragement. 

Treatment was begun, and under pentothal he related his hates, his fears 
and angers and even relived many of his experiences. 

He wanted to forget war. He wanted to forget his best friend who died in 
his arms after being ripped to pieces by machine-gun fire, his second lieutenant 
whom he found pinioned to the ground by a stake driven through his stomach 
and his nails pulled out. He wanted to forget the nine men out of the fourteen 
in liis command who were killed by three tricky Japs whom they were taking 
prisoner. He wanted to forget the many Japs with hands raised in surrender 
that he mowed down mercilessly after the above incident and the heads he cut 
off to place beside his foxhole. He wmitcd to forget the three Japs he had 
killed and gored wth a bulldozer, their heads and their gold teeth that he had 
saved. For an hour he related these horrors which he had been experiencing for 
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many months. The emotional relief was amazing and was followed by 
suggestive therapy along wth faradic stimulation over the mastoids. The 
follo\ving day his hearing was normal. 

One more pentothal interview was necessary following a bar-room brawl 
during which he pulled out a knife and began trembling with fear that he would 
kill again. Under narcosynthesis he again released pent-up aggressive emotion 
and thereafter began to gain the insight needed for a reasonably good cure. 

Case IV. ^This patient was a 34 year old coloured private first class who had 
had two years of military service in the United States prior to admission 
to the hospital in July, I945> because of deafness. In November, 1943, he 
had noticed the onset of tinnitus and mild hearing impairment following 
exposure to machine-gun fire on a firing range. He became concerned about 
his ears, which thereafter got progressively worse. Headaches and symptoms of 
gastric dysfunction associated with nervous tension became apparent in July of 
1945, and hospitalization resulted. 

The following history was elicited by the psychiatrist. 

“ The patient was extremely nervous as a child, enuretic until the age of 
12, subject to fears. . . .” His father was a “ brutal alcoholic who kept the 
home in turmoil.” He was in constant " conflict with his father as he grew 
older ”. He was restless and rebellious throughout his formative years which 
were further marred by a feeling of racial persecution. Conflicting with these 
untoward conditions was an ambition to amount to something. He avidly 
pursued a course of study at night school and acquired " the equivalent of one 
year of college education ”. Economic necessity forced him to quit however, 
and he had to content himself with menial jobs. " At the age of 20, the stresses 
and strains of his life provoked a ‘ nervous breakdown ’ lasting four months, 
requiring constant medical care. The patient was depressed and at this point 
contemplated suicide.” He recovered satisfactorily, however, and settled 
down to work but remained " tense and lonely ”. 

Immediately upon entry into the hospital it was evident that he was a 
psychiatric problem as weU as an audiologic. He had a complete loss of 
hearing by audiometric examination and 88 decibels loss by speech reception 
testing. The discrepancy along with the apparent severity of the deficiency 
indicated functional hearing loss. It was the opinion of the medical officers 
that there was no organic damage. 

Psychotherapy was begun and carried out intensively over a period of four 
months. Several interviews while the patient was under narcos3mthesis 
did not yield the dramatic results portrayed in the preceding cases. Yet 
gradual improvement resulted until the hearing reached a stable level at about 
60 decibels. 

It is stni possible that this man’s remaining hearing loss is psychogenic and 
that further improvement could not be effected because of the severity a.nd 
depth of his personality disruption. He was finally discharged with a hearing 
aid which reduced his threshold for speech from 50 decibels to 9 decibels. He 


was considered symptomatically improved. 

[Two illustrations of each case were shown at the Meeting.] 

As was expected follo^ving the war, the intense interest in hearing and what 
could be done for those afflicted with a loss of serviceable hearing, has been 
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the basis for establishing at least fifteen unn'ersity programmes to improve 
on what is already an exceptionally good project. 

Why IS this method supenor to our pre-war attention to these patients ^ 
The answer lies in the fact that the return to the patient's normal socio-economic 
life demands a concentration of the professional ability of six to eight different 
speciahsts. The otologist, the psychiatnst, the psychologist, the acoustic 
physicist, the auditory trainer, the lip-readmg instructor, the social service 
worker and the occupational guide, must all work as a single staff, co-ordinating 
their efforts and constantly exchanging ideas for the benefit of the patient 
Any programme which offers less than this will provide many patients with 
incomplete and madequate service and >vill hence fail to meet their professional 
needs 

Such well-organized groups can handle a continual patient load of between 
one and two hundred or a balanced staff can rehabihtate from 1-2,000 patients 
a year, offenng a complete course in a penod from 4-6 weeks. 4-5 hours per 
day [20]. To best illustrate these remarks I will now present the film “ To Hear 
Again", which IS considered tocontainthe mam ideas on which to establish more 
of such centres Details of technique will be vaned by the different workers in 
the field and progress m all phases is inevitable Since the psychiatnc technique 
with these patients is only in its embryonic stage at present, you may not agree 
with the methods used The film does, however, provide a histone^ record of 
what was done and as such ^vlll stand as a milestone on the road of audiologic 
progress To the authonties of the U S Army, we are indebted for the produc- 
tion of the film To the visionary and progressive audiologists who did the 
work m our service centres we are indebted for the scientific progress already 
made. 
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Discussion 

Mr. Myles Formby said that it gave him great personal pleasure to welcome 
Dr. Canfield back amongst them. It was his good fortune to be associated very 
closely with him for three years during the war, and on more than one occasion 
during that time he was deeply envious of what he was able to do and of the 
really magnificent set-up which he had in his otological service. He was sure 
that those who had \vitnessed the film that afternoon and had heard his 
presentation would agree that here again he had secured a great triumph and had 
shown them something of which they must be extremely envious. 

In this country the system of dealing with people invalided from the Services 
was very different from that which obtained in the United States. Rightly or 
wrongly, in this country, when a soldier had finished his service and was 
assessed by a medical board as having a disability, he was handed over to the 
Ministry of Pensions to be dealt with, and here there was nothing comparable 
to the rehabilitation organization or the Veterans’ Association such as 
Dr. Canfield had told them about. 

On the psychological side of these cases, he was very much interested to hear 
of the high proportion of cases of deaf persons invalided from the Amencan 
Army whom it had been possible to treat and to rehabilitate. 

Air Commodore E. D. D. Dickson said that he, too, wished to express his 
pleasure at meeting Dr. Canfield again. The R.A.F. had tried to emulate e 
American pattern in a very modest kind of way. 
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Deafened service personnel who are in need of rehabilitation fall into one of 
the three follorving categones 

(1) Those whose deafness is directly attributable to service causes and is the 
result of an occupational hazard By this I mean deafness resulting from 
gunfire, high explosive, flying, exposure to excessive noise, to disease endemic 
to a particular theatre of service, or ansing directly from service conditions 

(2) Those who had some heanng defect at the time of entry into the service, 
which was not causing an obvious disability and which has either progressively 
become worse irrespective of service conditions or has been aggravated as a 
result of service conditions or hazards An example of this type of case is one 
with slight unrecognized middle ear deafness, progressively getting worse as a 
result of exposure to noise or repeated maladjustments to barometnc pressure 
vanations 

{3) Those who have some gross heanng loss and damage to their ears 
(C S O M , otosclerosis, nerve deafness) pnor to joming the service whose defect 
was undetected and consequently unrecorded in official documents 

For the purpose of pension or rehabditation at pubUc expense the disability 
must be attnbutable to or aggravated by service If the disability is not 
recorded in the medical report made by the National Service Medical Board at 
the commencement of service it is assumed in the absence of definite evidence 
to the contrary not to have been present at the time If the patient denies its 
presence on entry the disability is conceded as being attnbutable to Service 
causes At this pomt I wish to stress that so long as the examination of ears 
and the testing of auditory acuity are earned out in the perfunctory and most 
unsatisfactory method at present prevailmg cases falling into Class ‘ a and 
" 3 " wnU for ever present a senous problem by assessing the degree of aggrava 
tion or detenoration and the ebgibility to be rehabihtated at public expense 
One has only to peruse documents of recruits to find only too often that the 
only information available m the space reserved for ears and heanng is a mere 
tick 1 

I wish to stress these points very strongly in the hope that National Service 
Medical Boards will pay closer attention to this part of a recruit s anatomy 
At no time is one faced with a bigger puzzle than when one is asked to assess 
the percentage of disability when a patient is boarded or released from the 
service, in the absence of an accurate record on entry 

Usually, the patient is given the benefit of the doubt but there are many who 
help to swell the pay roll of Pensioners whose disability was present on entry 
and has in no way been aggravated by service conditions 

I have been struck by the small number of cases of marked deafness m 
the R A F attnbutable to service and which give use to a disability necessitat 
mg rehabditation This is probably accounted for by the nature of their 
duties winch does not expose personnel to the same degree of gun fire or 
shelling as expenenced by the Army or Navy 

The sast majonty recommended for rehabilitation have had a pre existing 
heanng loss aggravated by service or hive a heanng defect which has pro 
gressnely got worse 

In this country it is the responsibility of the Mmistry of Pensions toinstitute 
the rehabilitation of deafened service personnel of all ranks, whose disabihty 
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is attributable to or aggravated by service. By rehabilitation I mean a course 
of lip reading and/or the provision of a hearing aid. There is no organized 
scheme or set up available for the systematic rehabilitation of service deaf. 
After their discharge from the service and their return to their homes the 
co-ordination and supervision of different forms of treatment become 
impracticable. 

This is an example of the procedure laid down by the Ministry of Pensions, 
for Army personnel from which I quote : 

“ The patient -will be examined by the Service Otologist and if the latter 
recommends an aid for hearing and it is obvious that the deafness will be 
accepted as attributable to service, the patient will be referred to the Chief 
Regional Officer of the nearest Regional Office. An instrument based on the 
Otologist’s recommendation toU be selected from types scheduled by the 
Ministry and arrangements made for it to be loaned to the patient by the maker 
for a period of one or two weeks in order that its suitability may be decided. At 
the end of the trial period the patient will be again examined by the Service 
Otologist. If the Otologist recommends the provision of the apparatus and/or 
instruction in lip-reading, that recommendation will be referred to the War 
Office for approval before transmission to the Chief Regional Officer. When 
there may be reasons to doubt whether the deafness can be accepted as attribut- 
able to military service, the patient will only be referred to the C.R.O. after the 
War Office have approved the Otologist’s report. Instruction in lip-reading 
will normally be provided by a lip-reading class or by individual tuition under 
the auspices of the Local Education Authority. The course of instruction 
sanctioned will be limited to that which will enable the patient to obtain 
proficiency by subsequent practice and in the first instance will not exceed 
twenty lessons at the rate of one a week or twenty-four lessons at the rate of 
two a week. (Does not state whether tuition is to be individual or collective.) 
Replacements of batteries and repairs, maintenance and adjustment of aids 
to hearing will be effected on application through the C.R.O. for so long as the 
individual continues to serve in the Army.” 

To obviate all this time lag the R.A.F. has undertaken the rehabilitation of its 
deafened personnel prior to release or invaliding. All cases (airmen and 
officers) attributable to or aggravated by service are referred to the Consultant 
for assessment. He is the only authority who decides on the suitability of 
the case, the course of rehabilitation to be adopted or the supply of a hearing 
aid. Having obtained authority from Air Ministry, a matter of a few days, 
he institutes treatment forthwith. 

A course of twelve personal lip-reading lessons of forty-five minutes duration 
three times a week is given. When a hearing aid is considered necessary it is 
supplied on trial and test during this period. The patient is under the super- 
vision of the staff of the Department of Otorhinolaryngology during the whole 
of his rehabilitation. Apart from the Consultant Otologist, it includes a 
W.A.A.F. officer trained in Psychology, a lip-reading teacher, and laboratory 
facilities with technicians for testing equipment and aids. The purchase of the 
aid is only sanctioned after we are satisfied that it meets the patient s require- 
ments. If the patient leaves the service he keeps in touch with us and is 
advised to join a hard of hearing club or lip-reading classes nearest to his home. 
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The maintenance of the aid and supply of battenes so long as the patient remains 
m the Service is the responsibility of the R A F On release or discharge, the 
responsibiUty falls on the Ministry of Pensions The R A F has gone a step 
further and rehabilitates cases which are not attributable to or aggravated by 
service The maintenance however, of any aid supplied is the responsibihty 
of the patient The only cases whose rehabilitation by the Service is madmiss- 
able are officer patients whose disability is not attributable to or aggravated by 
service These are given all the help and advice but must defray the expense 
of their rehabihtation 

These arrangements enable the patient to embark on a career in civil life 
\vith as little waste of time as possible to himself The results so far obtained 
give us cause for encouragement to continue with the present arrangements so 
long as facilities and staff permit it 

Mr Scott Stevenson said he was very glad to hear from Air Commodore 
Dickson of what the RAF was domg for its deafened personnel In the other 
Services deafened ex-service men and women came under the Ministiy of 
Pensions and he strongly objected to the old fashioned attitude they had , this 
was not the fault of their otologists but of the administrators The Ministry 
of Pensions’ idea of rehabilitation was to lit the man \vith a hearing aid, tri/ing 
out a few aids on him until they found what he thought to be the nght one and 
then the man was sent to one of the commercial firms and obtained the heanng- 
aid The maintenance of the aid was entirely m the hands of the makers 
Other men were sent to lip reading classes, such as those conducted by the 
National Institute for the Deaf, but the one was not looked upon as the 
complement of the other, only as a substitute Under the Deaf Persons Act, 
1944, all deaf persons were entitled to training and rehabilitation, but nothing 
whatever was done m the way of special provision for the deaf, and he personally 
knew of a case in which training had been refused to a man because of the 
difficulties of communication arising from his deafness The Mmistry of 
Pensions might talk about rehabilitation, but it just did not take place at all in 
the true sense of the word, so far as the deaf were concerned Statistics had 
been asked for after the first world war there were 33 000 persons from the 
services who were granted pensions on account of heanng loss The number 
of Similar persons m the recent war, according to a Government spokesman 
recently in the House of Lords, was just under 5,000 He did not know why 
the figure should be so much smaller for the second world war , whether it 
was that the prolonged trench warfare restarted old ear trouble, or whether 
earlier notice was taken of ear disabilities in the recent war But it should be 
noted that only cases ‘ attributable ” to war service received heanng aids, 
cases “ aggravated ” did not, and that was a wrong attitude He felt strongly 
that \vider responsibility should be assumed for the deafened ex serviceman, and, 
indeed, for the deafened man in industry This was not being done at present, 
and he hoped that their otologists would stimulate the Ministry of Pensions to 
move more actively in the matter 

Mr I SiMSON Hall said that the provision of such services as Dr Canfield 
had outlined to them was a question of real importance As they all knew, we 
were short of everything in this country, except austenty, and among other 
things we were short of hp reading teachers and people who were competent 
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to deal with such cases as these. He hoped that this defect would be remedied 
in the future. 

He asked whether Dr. Canfield could give them some idea of the personnel 
required to run the centre of which he had spoken. What was the number of 
trained personnel required in relation to the output of such a clinic as they had 
seen in operation on the film. 

Mr. L. Graham Brown asked what was done to separate the true psycho- 
genic cases from the malingerer. Was that an easy matter or was it not ? 
Did malingering border on the psychogenic case ? Were there not a large 
number of doubtful cases in which it was impossible to say whether the case 
was a truly psychogenic one or whether it was a case of malingering ? 

Dr. Canfield first replied to the question as to the number of personnel 
at the clinic which was shmvn in the film. There was a Chief Director of 
Medical Services and under him were acoustic technicians, a supervisor of 
speech and hearing production, a clinical psychologist, and an educational and 
vocational expert. There were also psychometrists, auditory training 
instructors and speech correctionists. The medical staff numbered about 
30 per cent, of the total professional staff. A staff of twenty to thirty people 
could handle lOO' patients at one time. The programme for each patient 
required five hours a day for 4 to 6 weeks, but it was varied according to indivi- 
dual needs and the amount of instruction which the patient had received before 
he went to the clinic. He did not wish to over-emphasize the psychiatric 
side of the work ; it was really only a small part of the whole, even though it 
might have seemed to have been emphasized in the film. But in the course of 
the work, cases arose which bafiSied them as otologists and it was a natural 
result to go to the psychiatrist. The programmes had been designed with a 
view to doing complete psychological analysis in all cases. It was necessary 
therefore to have available the services of well-trained psychiatrists. 

He could understand very well some of the problems which Col. Drummond 
had put forward, and he was sure that he was well aware of the psychogenic 
.situation. 

Mr. Simson Hall had asked how he obtained staff for this type of work. He 
agreed that this was extremely difficult. The three units concerned were being 
turned into training places for personnel. He was very glad Mr. Ewart Martin 
had testified to the accuracy of the film. The dramatic side of it was quite 
as pronounced as the film. He added that the film was available through the 
Military Attache of the American Embassy, on request for showing without 
charge to any professional group in this country. 

He had been asked a question about the possibility of mafingering. He 
himself was not a psychiatrist and he could not speak with full authority. But 
in fact it had turned out that there were extremely few malingerers. \Vhen 
there were malingerers they were very quickly found out under the observation 
of such a staff as had been collected at the clinic. Instead of malingering, the 
deafness was very often a hysterical manifestation of personality. Sometimes 
it was concerned with fatigue. The tests undertaken were not considered to be 
100 per cent, perfect and they were constantly being subjected to investigation. 
But of 500 men who were screened by this method, 50 were found to react 
abnormally. Of these 50, twenty-five were found to have psychogenic factors 
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in their hearing loss. Psychogenic cases could be diagnosed only after a 
number of tests and the co-ordination of the results of such tests by someone 
who had an expert knowledge of them. 

One speaker had used the word ** grandiose " in connection with the proposed 
scheme. He hoped his British colleagues would not believe that they were 
exaggerating the importance of this in any way. It had been undertaken 
because of the economic importance of the proper rehabilitation of these 
patients. Other methods which had been pursued had failed and this up to 
now was the only one that had justified itself by its results. 



ABSTRACTS 

EAR 

The Artificial Middle Ear. Max Edward Pohlman (Los Angeles). Ann. 
Otol., Rhin. and Laryng., 1947, Ivi, 647. 

Deafness resulting from chronic suppurative otitis media, with defects 
of the membrane, is due to the absent or defective middle-ear apparatus 
alone. The majority of these patients have an intact functioning cochlea. 

The author has attempted to replace the damaged structures by an artificial 
ear, imitating the structure of that of a bird where the ossicular chain is repre- 
sented by a single sticklike ossicle — the columella. 

Suitable cases were chosen by means of an instrument which the author 
calls the acoustic probe, consisting of a celluloid diaphragm with a fine bamboo 
probe fused to it. By touching the inner tympanic waU with the probe it 
was found that in certain situations, notably the regions of the foramen ovale 
and foramen rotundum, a marked increase in hearing was obtained. 

The " artificial middle ear ” consists of a small plastic cylinder moulded to 
the meatus and covered over at the inner end by a tense diaphragm of fish skin. 
A fine flexible nylon rod tipped with stent is fed through a reinforced hole in the 
diaphragm and brought in contact with the critical spot on the inner tympanic 
wall. 

The author claims the prothesis has little effect on the hearing of low 
frequencies, but gives an improvement of up to 30 to 35 decibels at the 1024/ 
2048 c.p.s. levels. Mdiile admitting that " The proper fitting of the diaphragm 
rod prothesis is not as simple as it seems ” the author later states that the 
patient is taught to introduce, remove and repair the insert. No detail of how 
the patient is taught is given. 

The audiograms of eleven cases so treated are recorded. 

E. J. Gilroy Glass. 

Tolerance for Pure Tones and Speech in Normal a 7 id Defective Hearing. 
S. R. Silverman (St. Louis). Aim. Otol., Rhin. and Laryng., 1947, Ivi, 
658. 

In the course of a series of experiments to determine the tolerance level of 
speech and pure tone, it was found that there were three distinct thresholds of 
tolerance in both the normal subject and in the hard of hearing ; the “ dis- 
comfort ” threshold, the “ tickle ” threshold, and the “ pain ” threshold. The 
first is rather difficult to determine, but the pure tone thresholds for " pain 
and " tickle ” were found to be in the level of 140 and 133 decibels respectively 
for all levels between 250 and 5600 c.p.s. in subjects mth normal hearing. In 
a hard of hearing group the levels were rather lower — 130 and 130 decibels. 

Subsequent experiments on this same subject revealed that the tolerance 
levels rose systematically and significantly wdth successive test sessions at daily 
or weekly intervals to a limiting value after several sessions. This increased 
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tolerance was almost entirely retained for a week, after which it gradually 
decreased but more than half of the increase was retained for as long as twenty- 
six weeks in normal subjects, and thirty two weeks in hard of heanng Increased 
tolerance so produced in one car does not increase the corresponding tolerance 
of the opposite ear, and repeated exposure sufficient to produce maximum 
elevation of tolerance threshold causes at the most a small transient nse in the 
threshold acuity 

The data indicate that 130 decibels would appear to be the greatest useful 
maximum output for an electrical heanng aid There seems to be some ground, 
however, for assuming that the threshold of discomfort can be raised sufficiently 
to make comfortable heanng possible at a level mitially below the threshold of 
discomfort, and m selection of hearing aids, allowance should be made for this 
fact E J Gilroy Glass 

NOSE 

Osieoviyelths of the Bastsphenoid and Bastoccipiii with Memngttts and Cranial 
Nerve Palsies as a complication of Nasopharyngeal packing for control of 
Epistaxis Report of a case with Recovery Arthur A Spar, M D , 
Henry L Williams, U D (Rochester, Minn ) Arch Otolaryng , 1947 
xlvi. 473-477 

The purpose in reportmg this case is to call attention to the senous complica- 
tions which may follow the use of nasopharyngeal packmg for control 
of epistaxis In this instance an abscess of the nasopharyngeal vault occurred 
and led to osteomyelitis of the basisphenoid and basiocciput, meningitis and 
cranial nerve palsies The reporters believe this is the first such case reported 
m which recovery occurred 

R B Lumsden 

larynx 

Pathology of the Larynx A Photographic Analysis Paul H Holinger, 
Albert H Andrews, George C Anison and Kenneth C Johnston 

(Chicago) Atm Otol , Rhin and Laryng , September, 1^47, Ivi, 583 

The purpose of this paper is to present a photographic record of some 
of the more common types of laryngeal pathology, as seen either by the laryngeal 
mirror or by a direct laryngoscopy 

A detailed description of the camera, the laryngoscope and the technique 
used IS given The paper is illustrated by a unique senes of photographs of the 
larynx obtamed fay thw method, and m some cases accompanying micro 
photographs 

Contact Ulcer of the Larynx II The Role of Vocal Re education Georgiana 

Peacher, Ph D (Philadelphia), Paul Holinger, M D (Chicago) 
Arch Otolaryng , 1947, xlvi, 617 623 

The following conclusions sre drawn 

1 Vocal abuse seemed to be the most consistent ^tiologic factor of contact 
ulcer of the larynx 

2 Vocal abuse seemed to be the chief perpetuatmg factor of contact ulcer 

3 Contact ulcer was treated by vocal re-education with apparently better 
results than can be obtamed by surgical excision of the ulcer and silence 

R B Lumsden 
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TRACHEA AND BRONCHI 

Adenoma of the Bronchus. George S. McReynolds (Galveston, Texas) and 
Robert E. Parrish (San Antonio, Texas), Ann. OtoL, Rhin and Laryng., 
September, 1947, Ivi, 766. 

A case of benign adenoma occurring in an eight-year-old female is reported. 
From the history it seems reasonable to suppose that this tumour had been 
present since the age of three, causing symptoms of partial bronchial obstruction 
initially and erroneously diagnosed as allergic. 

E. J. Gilroy Glass. 

Primary Carcinoma of the Trachea Removed by Bronchoscopic Procedure. 
Arthur 0 . Penta (Schenectady, New York). Ann. OtoL, Rhin. 
and Laryng., September, 1947, Ivi, 790. 

A -case of primary carcinoma of the trachea is presented in which a mistaken 
diagnosis of bronchial astlima was made. The pedunculated tumour mass 
located in the lower one third of the trachea caused an expiratory obstruction 
to the egress of air. This expiratory check valve resulted in bilateral emphy- 
sema and the symptoms and physical findings which followed were not unlike 
those commonly found in bronchial asthma. The knowledge gained from this 
case clearly proves the often repeated statement of Chevalier Jackson that : 
" All that wheezes is not asthma.” 

The tumour was removed bronchoscopically and the base destroyed by 
fulguration, after which a course of deep X-ray therapy was given. The 
tumour was removed in June, 1942, and at the time of ^vriting (presumably the 
summer of 1947) she was in perfect health. 

E. J. Gilroy Glass. 


(ESOPHAGUS 

Congenital Atresia of the Esophagus with Tracheo-esophageal Fistula : A Report 
of Six Cases. Joseph A. Perrone, M.D., William H. Fleming, M.D. 
Theodore R. Whitaker, M.D. (Pittsburgh). Arch. Otolaryng., 1947, 
xlvi, 5, 608-616. 

Congenital atresia of the oesophagus with tracheo-cesophageal fistula is no 
longer a hopeless anomaly but rather one which is rapidly becoming more and 
more amenable to surgical correction, since methods have been devised to prevent 
early death of the patient. 

A remarkably constant S3rmptom-complex is present in these cases, which 
should make the obstetrician or the pediatrician suspect this defect and verify 
the diagnosis at an early age. 

Delay in attempting surgical correction is generally fatal because of complica- 
tions arising when foreign material is aspirated into the lungs and because of 
rapid starvation. 

Six cases on record at Mercy Hospital have been reviewed all of which 
terminated fatally. 

•R. B. Lumsden. 


266 






May 194B 


VolLXIL No.i; 


The Journal of 

Laryngology and Otology 

EDITED BY 

WALTER IlOWARTH 

•wiTi! Tin: AS->isT\NCi: or 

W M MOLLISON 


Audiograjis in Otosglim'osis V 

CrKcoriLAH Aiiscrss, Acmt, O^ooe’^jc 
A New ;^tETllou or DEM0Nsiii;^TiKi>4nK’'^^>inNTH, 

TOfiETHLU WITH ^fllOS^ StRLC* 

TURES wirrcif Petrous 

PouTiON or TiiE.TiMi'Opy^i^oNn . 

Cr IN'JCAL Records — \ '* X 

Case or OsTroM\^r.Msi\y^ Trontae Bone 
roi Lo>\'rv/i* Sinusitis, 

TIXVTI AND PeMCILLIN* 

p}:iMARy^CHpci^<| 05 r inn Eustachian Tcbi 

Societies, ^, i^bcrr,n?^ — 

Tloi*^ SociETT’ or Medicine — Section or 
X^Otoi og\ 

Aestuacts — 

The H\u 
The QIsoi'iiAOua 


William .\fcKnMZii 
N AaHlu'^'^n 


Oliver Ofm 


OlLKOY Gi \s-< 

(rAlNETT pA^‘-•I 


mmm ^w\ hosfita- 
=« 4fo.'c/,LMM'o.- ^ 

PfiOFERfV OF U.S. ARWy 


London 

Headley Brothers 

109 Kingsway, W.C.2 


J5 j 

Or 

>- 

s: 


Co 

cv 


'Monthly, 4/- net post free 


Annual Subscriptions 40/- net 



!r 7 > 


The Journal of 
- i^rtifrology and Otology 

(t.„vmacdl»'*‘7 edited BY 

WALTER HOWARTH 

,, ASStSTED BT 

>jf, M. MOLUSON 

ptoJfo, S£ta JS sated. t .rvneology 

h ■Jr.limJ 


■i toi soecjal loi"” — • 

satid. Oto-Lacyngology 

^ own abstwet ( ^dressed to The Editor. 

T”^.»*>or'““fS«Sv b 1 ot».». -o? • 

/ 


lie scat to 

^w.c... E.W ^ iir:- ’ss 

for tins Stechert f 


ADVERTISEMENTS 



CEsopIiagoscope with detachable Suction Tube and Proximal 
Lighting as designed for V E Negus, M.S., F R C S. 
Obtainable m 4 sizes 


The M[fg. Co. Ltd. 

28a DEVONSHIRE STREET, LONDON, W.i 


Telephone 

WELDECK 2935 (3 lines) 


Telegrams 

CYSTOSCOPE WESDO LONDON 


Please mention Tht Journal of l^ryngplogjf vhen repljmg to advertisements 





DOWN BROS. & MAYER & PHELPS Ltd. 


Correspondence: 23 PARK HILL RISE, CROYDON 

Telephone; Croydon 6153, fix 34 i 6^35 


Showrooms: 32/34 NEW CAVENDISH STREET, LONDON, W.i 

Telephone : WELBECK 3764 


DOWN BRO^. AND 3IAYER & PHELPS HA\T: AMALGAMATED. 
THE personal MANAGEMENTS REMAIN AS HERETOFORE. 


Please mention The Journal of laryngology when replying to advertisements 





ADVERTISEMENTS 


PRESCRIBE THE EASY EFFECTIVE METHOD 

When spraying, the patient can hold his head in a 
natural position, yet the solution spreads throughout 
the nasal cavity, assurlngthorough treatment. Effective 
dropper-application, on the other hand, requires a 
complicated posture technique which patients are 
apt to neglect In home treatment. 


DeVilbiss 

I ATOMIZERS 


These lllujcrailonj, which are bajed on X-ray research, clearly demenatrate 
the advantaxea of the acomixer a* compared with the dropper 
The AEROGRAPH Co., Utd.. Lower Sydenham. London, 5.E.36 
Se/< OIttributori of DtViIbist Products m the United Kincdom. 
Telephones: Sydenham 4060 — 8 Lines 





Please mention Tbr Journal of l^ryn^og/ tthen replying to advertisements 




IV 


ADVERTISEMENTS 


AO IF READY 

THE ACOUSTIC METHOD 

For the Training of the Deaf and Hard-of-Hearing Child 
By MAX A, GOLDSTEIN, M.D., LL.D. 

This Volume contains 244 pages; 50 illustrations 
Textile Leather (Waterproof) Binding 
$3.00 Postage Prepaid 

Twelve chapters, including Evolution of the Acoustic Method — Definition and 
Principles of the Acoustic Method — The Practice of the Acoustic Method — 
The Pupil; (1) The Deaf Child; (2) The Hard-of-Hearing Child; (3) The Pre- 
School Deaf Child — The Teacher — Case Recording — Tests of Hearing — 
Audiometers — The Audiogram — Hearing Aids — Tactile Training — 
Anatomy of the Ear. 

Published by THE LARYNGOSCOPE PRESS 
640 South Kingshighway St. Louis, Mo. 


Binding 

Journal of Laryngology & Otology 

Subscribers wishing to have their Journals bound 
can do so by sending them to the Publishers. 

Volumes are strongly bound in whole dark blue buckram cases, 
with gold lettering on spine. The cost of binding is 15s. per volume, 
including postage. 

Missing parts can be supplied at 4s. each, or the whole 
volume, complete in the above binding, for 50s. 

Publishers’ cases can be supplied for 5s. 


HEADLEY BROTHERS, 109 KINGSWAY, LONDON, W.C.a 


Please mention T/je Journal of iMryngalo^ when replying to advertisements 


ADVERTISEMENTS 


OTITIS MEDIA 


DECONGESTION OSMOSIS 
WITH REMEDIAL ANALGESIA 

DECONGESTION SUCCESSFULLY ACHIEVED by 
the addition of Epliedrine Sulphate which acting in 
synergy with the other ingredients produces shrinkage 
of the mucosa, promotes drainagefromthemiddleearand 
a rapid control of pain. The bactericidal constituents 
of Auralgicin cover a wide range of micro*>organisms 
including those likely to be present in otitis media, thus 
avoiding the danger of masking. 



Aumn 


(BENGER) 


Ench ml. contains 

rhenazonum 0 050 g. j Papaveretum 0.025 g* 

EPHEDRINE SULPH. O.OI g. | Chlorbutol 0.010 g. 

Pot. Hydroxyquinolin Sulph. 0.00! 

Clycer ad 1 ml. 

FOn EXTERNAL APPUCATION 


BENGER’S LTD., HOLJIES CHAPEL, CHESHIRE 


Please mention The Journal of when replying to advertisements 




The Journal of 

Laryngology and Otology 

(Founded in 1S87 by Moreul Mackenzie and Norris Woeeenden) 

May 1948 

AUDIOGRAMS IN- OTOSCLEROSIS 

By WILLIAM McKENZIE (London) 

Since the deafness clinic at the Middlesex Hospital began in January, 
1946, we have had a large number of cases of otosclerosis attending for 
investigation. I have had the impression that there was some relation 
between the age and the air conduction audiogram, and to confirm this I 
collected in groups tlie audiograms of ail the otosclerotics that have been 
seen. The audiograms were taken by one person for the most part, and a 
Maico audiometer was used. 

The testing room is quiet, but it is not sound proofed. It is a telephone 
booth, placed in a room used for no other purpose. 

The audiograms were collected in groups corresponding to each decade 
in life, and a composite audiogram made of each group. 

In order to keep this report as short as possible, I have not included 
detailed case histories. 

The composite audiograms are shown at the end of this paper. In 
these, the audiograms of each decade are collected on one chart, and 
reproduce the original as accurately as possible, although there may be a 
difference of five decibels in some places, to avoid crowding. Slight 
degrees of deafness are not included, as they are seldom seen. 

The composite audiograms show a good many varieties, especially 
in the younger age groups, as would be expected in a disease which 
advances so erratically. However, it seems possible to draw an average 
single line audiogram in each case, and these are shown below. 

The single line has been drawn to show the characteristic curve for 
this age. The composite audiogram includes a number of curves of 
advanced otosclerosis, which may be met at any age. If the average loss 
at each frequency is estimated, and the resulting curve plotted, there 
would be no peculiarity for the age. The single line audiogram has been 
chosen to show the most likely curve for each age group, and while other 
varieties of otosclerosis may occur at any age, they are less common. 
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Right = X 


Fig. I — Age 20-30 years. 


Left = 0 


The curve for the age group of 20-30 years shows a rise to 8192 D.V. 
where the deafness is less for high notes than it is for frequencies of 128 
and 256 D.V. (Fig. i). 

The single line audiogram for the 30-40 year old group, is very like 
that of the 20-30 year group, but the curve is flatter (Fig. 2.) The 


Frequency 128 


2048 8192 



Fig. 2 — Age 30-40 years 
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dotted line has been added, as the flat and rising curves occur about 
equally, so that above 4096 D V there may still be a rise, although not 
often enough to make it the rule 

The hearing seems better at 51Z D V and 1024 D V than it did in the 
20-30 year group, but this is clearly accidental, and would not appear in 
another series of audiograms 

Fig 3. 40 50 years In this group the audiogram is nearly flat to 
2048 D V and ivith rare exceptions, it does not nse above the general 
level at the high notes 


fre^uEncB I2S 256 512 1624 2048 ^*’^41116 8192 ”5®’ 



Fig 4, 50 60 years This is like its immediate predecessor, except 
that the loss is slightly more at each frequency It is also the most crowded 
composite audiogram as so many of this age attend for the first time 

Fig 5, 60-70 years The single line audiogram for this group has been 
drawn to exclude one case with a short history, which will be discussed 
later The main picture, however, agrees with the senes m showing a 
uniform loss over all frequencies, again slightly increased when compared 
vnth the younger age groups 

Fig 6, 70-S0 years In this and in the previous audiogram, comparison 
with the 20-30 year group shows the total increase m deafness to have 
been considerable 

The curves have dropped towards the high notes from 50 years onward, 
and although there is little difference in the groups between 50 years and 
70 years, yet, when the first smgle line audiogram is compared with the 
last, a great change will be noticed 
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Frequency 128 255 512 1024 2048 8102 



This accords with the conception of otosclerosis as a progressive 
disease. It also suggests that deaftiess due to otosclerosis does not 
remain stationary for long, and that it is rare for anyone to show a curve 
t5rpical of one twenty years his jimior. 



Right = X 


Fig. 5 — Age 60-70 years. 
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FrBQuenn IJ8 256 512 1026 2048 ^’^4096 8192 ”554 




Right = X 


Approx Frequency of Tinnitus — 128 at 60 db 
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William McKenzie 

advance. In any case the deaf are seldom good mtnesses of their o\vn 
complaint. 

Examination of the single line audiograms of each decade suggests 
that the age alone may influence the amount of deafness, apart from 
the length of time the deafness has been noticed. 

If this theorj'^ is true, a patient of forty years, for example, with a six 
years history of deafness, will show.an audiogram like others of his age, 
although it might be expected that the audiogram would show a curve 



Right = X Fig. 8 — ^E.F., 9 years. Left = O 


like that of the twenty to thirty year group. The follotving audiogram 
illustrates this possibility (Fig. 7). 

It is taken from a man of 41 with a six years history of deafness. 
It is certainly tmlike the single line audiogram for the 20-30 year group, 
as the deafness is more profoimd, but the curve is, at the same time, less 
smooth than the typical curve for the 40-50 year group. 

A short history of deafness is seldom found in old people, and the only 
other audiogram I could find is shown in Fig. 8. 

This is taken from a woman of 66 who had been deaf for nine years. 
It is a peculiar curve, but it is quite unhke the majority of cases who have 
been deaf for the same time, and who are to be found in the 30-40 year 
group. 

It shows, in fact, that she is much deafer than is to be expected, if the 
length of history alone is taken into account. 
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The composite audiogram may also be helpful in investigating a case 
of unilateral deafness The cause of this type of deafness is often difficult 
to decide, and indeed it may be impossible to do so, but unilateral oto- 
sclerosis Will be less likely if the audiogram of the affected ear does not 
correspond to the average audiogram of the age group 

The folloinng audiogram is from a woman of 45, with a history of 
deafness m the left ear for ten years (Fig g) 


frequency 123 256 512 1024 2048 ^^^4095^^^^8192**584 



Eight — V Fig 9— J H Left = O 

The deafness is seen to be too slight to be due to otosclerosis, when the 
curve IS compared mth the composite audiogram for this age The most 
probable cause is a mild infection of the middle ear, but a case of this 
kind should be Matched for a number of years, and audiograms taken at 
interfrals If the deafness does not progress, this will be added evidence 
against otosclerosis 

A number of these patients have been chosen for the fenestration 
operation, and ive have found that the most suitable cases are where 
the air conduction audiogram shows a rising curve, those with a flat curve 
being less suitable, and those with a falhng curve the least hopeful of 
all, other things being equal 

This IS, of course, only a rough estimate, as several cases wath a 
falling curve have improved, whereas there have been failures where the 
curve has shown a marked rise 

Improvement after fenestration occurs most often below 2048 D V 
Therefore a better result may be expected in cases with a rising curve, 
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Frequency 128 256 5J2 1024 2048 8192 




Right = X Fig. 15— Age 70-80 years. 
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simply because they already possess good hearing above 2048 D V . and 
the addition from fenestration is exactly in the place where hearing was 
poor before operation 

It IS more probable, however, that the true explanation is not so simple 
The audiogram with a curve rising to the high notes may be, in fact, only a 
sign that the progress of the disease has been slight, and that benefit from 
operation occurs for this reason 

Simson Hall has said that the most suitable cases for fenestration 
are those under 25 As a rising curve in the audiogram is most common 
at this age, the majority of suitable cases will certamly occur here, but 
there will, however, be a few cases of 40 and even older, where the audio- 
gram IS better than would be expected for the age group, and m 
consequence fenestration will hold out promise of success 

I must thank Mr J P Monkhouse for permission to record the 
audiograms of these cases 

Summary 

(1) A comparison is made between air conduction audiograms in 
otosclerosis at different ages 

(2) Otosclerosis, as shown by the audiograms, is steadily progressive, 
and a halt of more than 13 years is unusual 

(3) The age may influence the hearing loss, apart from the length of 
history 

(4) The shape of the air conduction audiogram may prove to be more 
help m choosing cases for fenestration, than age alone 

REFERENCE 

Simson Hall 1946 Brit med J (November 2nd) 
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, CEREBELLAR ABSCESS, ACUTE, OTOGENIC 

A NOTE ON THE EARLY DIAGNOSIS AND DRAINAGE 
WITH SOME CASE RECORDS 

By N. ASHERSON (London) 

He is a fortunate surgeon who has hitherto escaped the mortifying 
experience of having his patient, with but few prodromal symptoms or 
signs, relapse suddenly, and imexpectedly, and succumb within a few 
hours to a cerebellar abscess (usually of huge dimensions) hitherto 
unsuspected or only diagnosed when too late to save the patient’s life. 
That this occurrence is not infrequent, indicates a complete disregard of 
the early symptomatology and signs of such a complication, which often 
occurs during the early period, after a radical mastoid operation for an 
apparently indolent, uncomplicated, chronic otorrhoea.* 

An otogenic cerebellar abscess may develop and increase in size 
insidiously, attaining huge dimensions with few signs or symptoms other 
than a frontal and/or occipital headache, which may be sHght, inter- 
mittent and only sometimes accompanied by vomiting. Periods of 
freedom from headaches are common. The patient is apparently well, 
may appear normal, being alert mentally and co-operative. The tempera- 
ture and pulse give no indication of even a large abscess : but careful 
daity routine neurological examination will reveal sooner or later persisting 
nuchal rigidity. The key to the diagnosis in the early stage rests on a 
spinal tap, with registration of the pressure of the cerebrospinal fluid and a 
complete differential cell count. Nuchal rigidity not accountable for by 
the slight change in the cell content of the cerebrospinal fluid must be 
interpreted in terms of a cerebellar abscess. 

Records of four consecutive successful cases have been published 
(Asherson, 1942) indicating points enabling an early diagnosis to be made 
and the details of the operative treatment adopted. 

The records are appended of three more consecutive cases, in two of 
which operation effected a cure, and in one of which a spontaneous cure 
resulted, the latter being the only case familiar to me in the literature. 

* When an adult with long-standing chronic otorrhoea (associated with granulations, 
pol3rpi or cholesteatoma) long neglected, attends again for treatment, it is prudent to enquire 
why the patient attends now. It is possibly because there has been some subtle difierence of 
which the patient has now become aware — ^the harbingers of the impending intracranial 
complication. Such a case should be carefully observed in the post-operative period when 
the complication impending (when first attending) rvill be detected earlier than might 
otherwise be the case. 
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These case records substantiate the previous findings for full details of 
which, together ivith documentary evidence upon which the views were 
adumbrated, reference must be made to the previous paper (1942) 

Attention was drawn to — 

(а) The significance of the pressure reading of the cerebrospinal 
fluid in the diagnosis between a cerebellar and a cerebral 
abscess 

(б) The characteristic cell count of the cerebrospinal fluid 

(c) The significance of the " syndrome de discordance " 

In particular, the following law was postulated to differentiate between 
a temporal lobe abscess and a cerebellar abscess — 

(1) Where the cerebrospinal fluid pressure m the tranquil patient 
was below 200 mm of water, the suspected brain abscess was 
below the tentorium (cerebellar) 

(2) Where the pressure was above 300, the abscess was above the 
tentorium 

The cases since encountered confirm the postulates previously 
adumbrated 

Two further case records are appended as a corollary to show the dire 
results due to delay in diagnosis, coupled with a still further delay in 
estabhshing adequate dramage, through the most suitable access — ^viz 
Trautmann’s triangle These cases were not under my care A third case 
IS recorded to show that even where the infection from the ear has been 
observed to spread to the posterior cranial fossa the subsequent brain 
abscess which developed, arose iio( in the cerebellum, but in the temporo- 
sphenoidal lobe 

Early Diagnosis 

It IS necessary to emphasize the necessity in a suspected case of cere- 
bellar abscess for a complete neurological examination, repeated daily 
or if necessary more frequently In particular to diligently search for — 

(а) Persisting nuchal rigidity — the most consistent, not to mention 
early, sign of a cerebellar abscess It was present in roo 
per cent of my cases This nuchal rigidity is early, is persis- 
tent, and bears no relation to the fluctuations m the cell count, 
or the pressure of the spinal fluid The less the pleocytosis, 
the greater the diagnostic significance of such rigidity 
The detection of this important physical sign is the keystone 
to the early diagnosis 

(б) Nystagmus Too much must not be inferred from the type 
or the excursions of the nystagmus What is of clinical 
importance is the detection of a pendular coarse nystagmus, of 
sudden and recent onset, which had been absent at all the 
previous examinations (see Case I) 
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(c) Arm symptoms. These are homolaleral and demonstrable 
as past-pointing, ataxy and, most important of all, dysdia- 
dokokinesis. 

The invariable sequence is, (i) the case presents with persisting 
nuchal rigidity (suspicion of an abscess), and, (2) with the onset of 
dysdiadokokinesis (confirmation of the abscess) the diagnosis becomes 
certain. 

This applies to all cases where the infection has spread to the posterior 
cranial fossa as evidenced b}? the previous operatiye disclosure of the 
perisinus abscess, with or without pach3?meningitis externa, with or 
without thrombophlebitis of the sigmoid sinus, whether obliterative, by 
pressure, or by an obturating thrombus or collapse of the sinus lumen — 
all of which I have encountered. 

(The co-existence of sinus thrombophlebitis of the sigmoid sinus may 
obscure the presence of a cerebellar abscess but this is unlikely if the 
observer is alive to the possibility.) 

A bewildering galaxy of cerebellar signs may develop suddenly within 
a few hours as in case I. Here, when the case was examined at 4 p.m., 
only the daily obsen^ed nuchal rigidity was detected. At 6 p.m. the full 
blown cerebellar clinical syndrome developed — and operation at 10 p.m. 

I drained a huge cerebellar abscess. From which it may be inferred and 
my experience bears this out — that the cerebellar physical signs develop 
at a much later stage after the abscess has already formed, and in fact 
are late, one might almost say, terminal signs. The abscess is always 
ahead of the physical signs, and therefore much larger at operation than 
the physical signs would lead the inexperienced to expect. A cerebellar 
abscess with definite cerebellar signs should always be easy to locate. The 
region of the cerebellum where the otogenic abscess develops is constant, is 
notoriously a '' silent ” region, and the abscess there may attain huge 
dimensions with only a few slight cerebellar signs for a long period — aptly 
described as the prolonged silent prodromal period. But signs there are 
for those who woiild seek for them long before the " cerebellar ” syndrome 
makes its appearance and of these I would again stress the following : — 

(1) The presence of persisting nuchal rigidity — not necessarily 
obvious, but to be diligently and duly sought for. 

(2) The manometric reading of the cerebrospinal fluid, and the 
complete cytology of the fluid for which a lumbar puncture 
is necessary. In the absence of this investigation, it is not 
possible to diagnose the otogenic cerebellar abscess in its early 
(latent) stage — the stage at which immediate operation and 
suitable drainage should save 100 per cent, of cases. The 
danger of withdrawal of small amounts of cerebrospinal fluid 
has been exaggerated and applies to the case obsen’-ed at a 
late stage of the disease. 
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The nuchal rigidity, the pressure and all cytological changes of the 
cerebrospinal fluid must be considered together Generally speaking 
nuchal rigidity is the sign par excellence upon which the clinical diagnosis 
of meningitis is established, and the diagnosis is clinched when it is found 
that the cerebrospinal fluid contains hundreds or thousands of cells — 
almost one hundred per cent polymorphonuclear leucocytes 

But in a case of the cerebellar abscess (even before any cerebellar signs 
become overt) the cytology of the cerebrospmal fluid vanes surprisingly 
little from normal — ^with but lo to 20, or 50 cells only, mainly lympho- 
cytes This may be termed minimal changes In other words the case is 
clinically one of otogenic meningitis, but the cytology of the cerebrospmal 
fluid fails to pathologically confirm the clinical diagnosis This paradox 
of pathology is pathognomonic of the cerebellar abscess 

Where the cerebellar abscess is secondary to an acute otitis and 
mastoiditis, complicated by otogenic meningitis (Case I), though gross 
cytological changes occur when the mastoiditis and meningitis develop, 
these cytological changes recede so rapidly that by the time the cerebellar 
abscess has developed, the cerebrospinal fluid changes have become 
minimal — but the nuchal rigidity persists Thus parodoxical improve- 
ment in the cerebrospinal fluid -with a patient who is not improving 
clinically, or, if the delay is countenanced long enough, is permitted to 
deteriorate clinically, is termed the syndrome de discordance and is 
diagnostic of a brain abscess 

MANOMETRIC RECORDING OF THE CEREBROSPINAL FLUID 
PRESS AND ITS SIGNIFICANCE IN A SUSPECTED CASE OF 
OTOGENIC BRAIN ABSCESS 

My experience (1942) has drawn attention to the significance of the 
pressure of the cerebrospinal fluid in otogenic brain abscess, and I 
adumbrated a clinical rule which may be stated thus — when the pressure 
of the cerebrospinal fluid is measured with the patient tranquil, a readmg 
of under 200 mm of water indicates the abscess to be mtratentonal 
(cerebellar) , a reading of over 300 mm of water indicates the abscess 
to be above the supratentorial (temporo sphenoidal) 

It IS interesting to review the cases attached to this paper m the light 
of this observation 

Case I Pressure of cerebrospinal fluid, 140 mm of water 

Case II Pressure of cerebrospinal fluid, 100 mm of water 

Case III Pressure of cerebrospinal fluid, 180 mm of water 

(Spontaneous recovery) 

Case IV Not under my care 

Case VI T emporo-sphenoidal lobe abscess, 250 mm water 
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This further experience confirms my findings. One could say that if 
the pressure is over 300 mm. of water, it is in favour of a supratentorial, 
abscess. 

CLINICAL CLASSIFICATION OF THE ACUTE OTOGENIC 
CEREBELLAR ABSCESS. 

Group I. An acute or chronic ear case with, (i) persisting michal ■ 
rigidity, and, (2) minimal cerebrospinal fluid changes. 

This is very suggestive of a cerebellar abscess and daily complete 
neurological examinations are necessary, seeking for, in particular : — 

(1) Past pointing or arm. 

(2) Ataxy of arm. 

(3) Dysdiadokokinesis. 

The onset of these is an indication for immediate operation for a 
cerebellar abscess. 

Group 2 {exemplified by Case I). The case — usually an acute ear — 
presents wuth otogenic meningitis (thousands of cells per cm.) ; the 
cerebrospinal fluid changes resolve but the nuchal rigidity persists. 

Here again repeated daily neurological examinations are necessary, 
with repeated lumbar punctmes to determine the pressure and cytology 
of the cerebrospinal fluid. The S3mdrome de discordance dominates this 
group. 

If these observations are borne in mind, the early diagnosis of the 
cerebellar abscess can be established, early drainage instituted, and a high 
recovery rate secured. 

Co-operation with Neurologist and Otologist ; Decision When, 
How and Where to Operate 

The diagnosis of the acute otogenic cerebellar abscess (as any of the 
other intracranial otogenic complications*) should be established by the 
ear surgeon himself, and though the co-operation of the neurologist, and 
neuro-surgeon is essential to establish, or negative, the clinical neurological 
findings, the decision as to when and where and how to drain the cerebellar 
abscess must, in the final judgment, be left, in my opinion to the otologist 
who has had the care of the case and has already probably operated on 
the mastoid. I am not at one with those who advocate the immediate 
abandonment of the case to the neurological surgeon, as soon as the 
diagnosis of cerebellar abscess is established. 

In support of this, I attach the record of cases appended in which 
recovery ensued in all cases under my own personal care. 

In these enlightened days of the sulfa drugs and penicillin, and an 
otologist, fully aware of the necessity for early and appropriate treatment 

♦ (l) Extra-dural abscess, (2) sinus thrombophlebitis, (3) meningitis, (4) temporal 
lobe abscess, (5) petrositis. 
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of all ear infections, all otogenic complications are becoming rare, and 
especially, the cerebellar abscess. It is given to few surgeons to see and 
treat many of such cases in the years of his active life ; hence of necessity 
the number of case records of any individual surgeon must be few. 

It is interesting to speculate on the present progressive trend of surgical 
departmentalization. We are umvittingly witnessing the twilight of the 
oto-rhino-laryngological gods. The trvin hirth of the neuro-surgeon and 
the thoracic surgeon (now flourishing adult gemini) has produced two 
unsaturated specialities, the devotees of which can only fulfill their 
complete expanding mission by absorbing parts of other pre-existing 
specialities. The marriage (in my opinion, most decidedly for the better 
and not the worse) is inevitable of the ear and nasal surgeon %vith the 
neuro-surgeon, and the throat surgeon with the thoracic surgeon. This 
spontaneous cleavage of the otorhinolaryngologist is a natural one. Most 
of the infective intracranial lesions curable by surgery (excluding traumatic 
and war causes) occur in the province of the ear and the nasal surgeon, 
being secondary to infections of the ear and the nasal accessory sinuses. 
For the neuro-surgeon to deal rvith the intracranial complications alone 
and be unable to deal with the primary focus (and prevent complications) 
is an anachronism which this marriage alone can overcome and the sooner 
the nuptials are celebrated, the better. Those planning the future 
training of the specialist should bear these inexorable facts in mind and 
prepare for it. 

Association with other Intracranial Complications 

Intracranial otogenic complications are nrrloriously multiple : one or 
two or more may co-exist, or follow one another, and the case records are 
invariably lengthy, and reflect the prolonged daily observations which 
become necessary, the many investigations and the numerous operations 
undertaken before the case is piloted into the convalescent and recovery 
stage. All this may sound confusing, but the stages usually dovetail into 
one another, logically to the clinician who is aware of what he is searching 
for ; it is in this type of case where experience is invaluable. 

The common co-existing sequence is ; — 
mastoiditis 1 

peri-sinus ab.scess together with or without 

pachymeningitis externa J meningitis 

thrombophlebitis. 

This is followed at a later stage by cerebellar abscess. 

Posterior Fossa infection and extension cerebellum may rarely be 
in Temporal Lobe 

The extension of the mastoid infection into the posterior cranial 
fossa as shown by the disclosure of a peri-sinus abscess etc., does not 
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necessarily mean that a brain abscess will, if it develops be located in the 
cerebellum — it usually does — ^bnt may, as in Case 6 be located in the 
temporal lobe. 

Isolation of Extra-Dural Suppuration 

There may be no actual continuity between the infection (empyema 
or cholesteatoma) in the mastoid antrum in a case of chronic otorrhoea 
(where in 8o per cent, of cases the mastoid process is sclerotic), and the 
infection in the posterior cranial fossa. Hence, in a suspected intracranial 
complication, or in a case of meningitis (Case 2) secondary to chronic 
otorrhoea, it is ahvays necessary to deliberately expose the dura of the 
middle and the posterior cranial fossa, otherwise a chance of saving life 
may be missed. 

Urgency for Operation 

The onset of cerebellar symptoms, in a case under observation for a 
suspected brain abscess, is an indication for immediate surgical interven- 
tion. Delay is dangerous and the surgeon is toying rvith the patient’s life 
by countenancing any delaying action or further temporizing. 

Temporizing is justifiable while the diagnosis is being established and 
only for such time. The diagnosis of an otogenic cerebellar abscess is 
synonymous ivith an immediate surgical exploration. Well has it been 
written by Eagleton, " The surgeon who postpones an operation for 
brain abscess to suit his personal convenience starts with a handicap that 
too often results in the death of his patient — a death frequently avoid- 
able." 


TABLE II 

Phessuhe Changes in the Cerebrospinal Fluid in Cases of Acute Otogemc 
Cerebellar Abscess With Cytological Changes 

Cases 6 to lo were published in my paper m 1942 
Note all these figures support the law that with a lesion below the tentorium, the pressure 
of the fluid IS invariably below 200 mm water A corollary to this is that with a supra- 
tentorial lesion, the pressure is invariably over 300 mm water 


Case 

Age 

1 

j 

1 Pressure 

No of 
Cells 

Lymph 1 

Polys 

I 

30 ! 

1 nun water 

1 140 

14 

90% 

10% 

2 

15 

1 100 

I.OOO 

6% 

94% 

3 

II 

1 140 

48 

70% 

3°% 

4 

6 

1 130 

30 

Mainly 

1 

1 80% 

5 , 

30 

1 7 20 

18 

20% 1 


Thefol 

A 

B 

C 

D 

L. 


I ^ j -''/O > 

owing were previously published in my paper m 1942 (portions) 

■ ■ ” 19% 

79% 
5% 

17% 


6 

17 

27 


103 
i8q 
140 
140 

Slightly raised 


43 

2S 

3II 

17 

82 


81% 

IDO% 

19% 

95% 

83% 
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Case Records 

Cases I and II form the fourth and fifth cases in a consecutive series 
of six cases of cerebellar abscess, with early diagnosis and immediate 
drainage through Trautmann’s triangle, all with recovery. 

Case III is one of spontaneous recovery. 

Cases IV and V. Delayed operation and death. 

The cerebrospinal fluid findings confirm the syndrome to which 
attention was drawn in my Hunterian lecture on the otogenic cerebellar 
abscess with special reference to the posterior cranial fossa cerebrospinal 
fluid syndrome (1942). 

I am indebted to Sir Allen Daley, F.R.C.P., M.O.H., of the London 
County Council, and Mr. J. M. Whigham, M.S., F.R.C.S., Medical 
Superintendent of St. Andrew’s Hospital, Bromley-by-Bow for referring 
these cases to me and permitting me to use the case records. 

Case I. — Cerebellar Abscess (Right), presenting initially as a case of otogenic 
meningitis secondary to a transient acute otitis media (which apparently resolved 
spontaneously) : Sulphathiazole therapy : immediate Mastoid operation : 
ten' days later physical signs of right cerebellar abscess : Immediately drainage 
through Trautmann’s triangle : Recovery. 

This case displays the characteristic posterior fossa cerebrospinal fluid 
syndrome, and the sjmdrome de discordance confirming clinical observations 
recorded previously (Asherson, 1942). 

18.12.42 

Male, aged 30, was admitted to St. Andrew’s Hospital (L.C.C.) clinically, 
as a case of meningitis. Five days previously he had been admitted to a 
London hospital with an “ acute ear ” and discharged. For the past forty- 
eight hours he has had photophobia, headache, with a stiff and painful neck. 
During this time, his temperature was normal, but was now sub-normal with 
bradycardia, the pulse varying from 48 to 56. 

He lies on his back ; answers questions promptly and correctly, without 
repetition or slow cerebration ; no anmestic aphasia ; right ear deaf, scanty 
discharge in depth ; no perforation observed ; no mastoid tenderness or 
swelling. The pupils are equal and react to light ; fundus oculi normal ; 
no facial lesion ; no ataxy ; no dysdiadokokinesis ; no abdominal reflexes ; 
left knee jerk exaggerated. Well marked nuchal rigidity. The right leg 
had been amputated ; no plantar response. 

Lumbar Puncture 

On admission pressure about 120 mm. water ; 51 cells — 81 per cent. 

lymphoc3rtes ; proteins, 30 mgr. ; chlorides, 730 mgr. ; mixed organisms. 
No tubercle bacilli. 

2nd Lumbar Ptmcture, 18.12.42 

Pressure 200 mm. water ; 21 cells, mainly lymphocytes. 

Clinical Diagnosis 

Otogenic meningitis, no cerebellar or temporal lobe signs. Probably 
secondary to petrositis ; for X-ray of the mastoid and the petrous bone. 
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Comment 

The onset of signs of “ clinical meningitis ”, (or rather well marked nuchal 
ngidity) following an ear infection (transient or persisting) not accounted for 
by the actual changes in the cerebrospinal fluid (e g m this case only 51 cells 
81 per cent lymphocytes) must be attnbuted to an otogenic mtracranial brain 
abscess The pressure of under 200 mm water relegates such an abscess to the 
intratentonal (cerebellar) region (Asherson, 1942) Cerebellar signs should be 
sought for and on the appearance of any one e g ataxy of homo-lateral arm or 
dysdiadokokinesis should lead to immeiate exploration 

Subsequent events proved this interpretation (m retrospect) to be correct 
The X-ray of the petrous bone disclosed no pathology 
jp 12 42, Operation 

Right radical mastoid operation Sclerotic process Fluid in mastoid 
antrum No cholesteatoma Sinus and dura not exposed 

26 12 42 

Seen three day ago by neurologist (Dr E A Blake Pritchard) who found 
papillcedema, ataxy of the right arm, and nght arm dysdiadokokmesis 
Liinibar Puncture 

Pressure 140 Fluid clear 

Cells 14, 90 per cent lymphocyte^ 10 per cent polymorphs 
Protein 30 mgr , chlondes 730 mgr No organism No T B 

Considered a cerebellar abscess, but interference not advised as ” the 
patient was improving ” 

Seen To day {N A ) 

Temperature normal all the time (not sub normal) Not wasted , no 
headache , no vomitmg Pulse 60 100, was 120 Lies curled on left side , 
incessant yawning , alert , co operative , no amnesia , no slow cerebration , 
no facial paresis , nght external rectus paralysis Nuchal ngidity marked 
pupils dilated, equal, react to light No spontaneous nystagmus, but 
transient pendular on looking left Bilateral papillcedema no diplopia 
Right arm ataxy (finger to nose) Dysdiadokokmesis 
Diagnosis 

Right cerebellar lesion for operation , staff advised to closely obsen e 
respiration 

27 12 42, (r 30 am) 

Respiration dropped to 8 per minute 
Comment 

Cerebellar signs, e g nght arm ataxy — no paresis — dysdiadokokmesis and 
papillcedema, have now been present for three days the three lumbar 
punctures show a constant pressure readmg of under 200 mm water , an 
improvement in the cerebrospinal fluid, coincided with a worsenmg m the 
patient’s condition (the syndrome de discordance) all these pointed to cere- 
bellar abscess The slowed respiration with commencing respiratory paralysis 
indicated that the lesion is progressive The last lumbar was performed three 
days previously Note the continued absence of headache, earache, vomitmg 
and wasting No mental torpor, the leading sign was the pronounced nuchd 
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rigidity. The right ear was an acute transient condition. At the time of the 
mastoid operation no active inflammation or pathology was disclosed in the 
mastoid. The history of fourteen days — all since first earache. This patient 
has had 78 grammes of sulphathiazole over eight days. The temperature has 
always been normal ; not sub-normal. 

2y.12.42 

Breathing very slowly and cyanosed especially as anaesthetic was 
commenced. 

Operation 10 a.m. 

Without any anaesthesia — mastoid wound reopened ; additional trans- 
verse incision posteriorly ; dense mastoid cortex gouged away ; sigmoid sinus 
exposed first by the use of the gouge and mallet, then by nibbling away further 
bone with forceps ; junction of sigmoid with lateral sinus exposed ; sinus 
engorged and dilated ; packed off with a BIPP plug above and a similar one 
below ; bone of Trautmann’s triangle removed chiefly by forceps but also with 
gouge and mallet ; dura of the posterior cranial fossa normal not under tension. 
No extra-dural abscess — no pach5mieningitis externa ; an area about one half 
inch exposed ; wide bore record needle syringe inserted in a postero-medial 
direction. At a depth of one inch pus was aspirated ; the 5 c.c. syringe being 
rapidly filled by aspiration. The syringe was detached, pus permitted to well 
out continuously and spontaneously through the needle ; the mastoid cavity 
was filled to overflowing twice (about 2 ozs.). At this stage the breathing was 
restored — deeper and more frequent and colour improved. When pus ceased to 
flow the dura was incised transversely with a tenotome (it was very tough), at the 
point where the needle had transfixed it. The needle was withdra%vn ; the 
dura incision was enlarged about half an inch (transversely) ; no hernia 
cerebellar ; no pus escaped ; sinus forceps inserted into abscess cavity, no 
pus ; cavity aspirated with No. 4 catheter ; tube inserted ; mastoid cavity 
packed with BIPP, the pinna being folded well forward ; some bleeding in the 
cavity controlled by BIPP plug. Time, 40 minutes ; much time taken with 
“ induction ” as patient did not breathe and ultimately the operation was 
commenced forthwith in view of the onset of cyanosis and commencing respira- 
tory paralysis with an unobstructed airway. (It is important to pack off the 
sigmoid sinuses before any exploration.) 

2y.12.42 

Better ; conscious ; respiration 20 ; pulse 120. 

Comment 

Note, onset of bilateral papilloedema though cerebrospinal fluid pressure 
was only 140 mm. water. 

28.12.42 

WeU ; conscious ; alert ; temperature ; pulse and respiration normal ; 
nuchal rigidity only slight ; no right arm ataxy or dysdiadokokinesis. No 
abdominal reflexes ; no external rectus palsy or facial lesion. Fundus oculi 
as before. 

First Dressing 

Dressing changed without anEesthesia ; cavity dry ; no pus in cerebellum ; 
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tube withdrawn , cerebellar caMty aspirated, no pus Tube re inserted and 
cavity plugged again (Plugs o\ er the lateral sinus were left w sttu ) 

To be left for 48 hours 

Note — Only a cortical mastoid operation had been performed 
30 12 42 

Well , sitll slight nuchal rigidity , alert but yawns , temperature, pulse, 
respiration normal , colour good , no ataxy , no nystagmus , no facial , 
no facial palsy , fundus improving , dressing changed , cavity clean , tube 
to, but not through the dura , after use of suction and sinus forceps to pnse 
open the dura incision the cavity was suddenly flooded wth clear fluid cerebro 
spinal fluid) — a pocket of sinus fluid 

Cavity aspirated , tube inserted , cavity packed , plugs m lateral sinuses 
still m 

2T43 

Dressing changed as above no secretions , no nuchal ngidity 
Lumbar Pimcliire 
Over 200 pressure 
Papillcedema , no symptoms 

Dressed by medical officer aspirated , tube re inserted 
Lumbar Puncture 
Pressure 250 
Clear fluid 

Still papiUosdema , no other symptoms no nuchal ngidity 
Culture from Pus of Abscess — Pneumococci 

4143 

Well , temperature, pulse, respiration all normal Alert , no symptoms 
no nuchal ngidity Plugs removed from sigmoid sinuses Abscess ca\ntv 
clean , aspirated , tubes re-inserted 
(The three leadmg symptoms of 

(1) nuchal ngidity . 

(2) ataxy of the homolateral arm , 

(3) dysdiadokokinesis , 
have all disappeared by now ) 

It is necessary to keep the abscess cavity open, even though the cavity 
appear dry This is done by keeping granulations from forming by firmly 
plugging the mastoid cavity wth BIPP 

7^43 

Well , alert , sits up , no nuchal ngidity , no nystagmus , no ataxy 
no dysdiadokokmesis , fundus improving 

Dressing changed , cavity clean , cerebellar abscess cavity aspirated 
cavity packed with BIPP (dressmg has been unchanged three days) 

II 1 43 

Well , dressmg changed Cerebellar abscess cavity dry and clean , aspir- 
ated, tube inserted , collar tube , BIPP plug (The access to the dura 
aperture can only be made by BIPP plug ) 
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Summary of Dressings 


Day. Date. 

2j.1z.42 Drainage. 

I. 28.12.42 1st dressing ; tube drainage, cavity aspirated. 

3. 30.12.42 Dressing : tube re-inserted ; cavity aspirated. 

6 . 2. 1.43 Dressing changed ; aspirated. 

8. 4. 1.43 Dressing changed ; tube re-inserted. 

II. 7, 1.43 Dressing changed. 

15. II. 1.43 Dressing changed ; aspirated, tube re-inserted. 

Case II. — Cerebellar abscess (right) : presenting initially as case of otogenic 
meningitis, secondary to chronic suppurative otorrhcea, with an acute exacerbation, 
extra-dural {peri-sinus)abscess in the posterior cranial fossa : radical mastoid, with 
evacuation of peri-sinus abscess : penicillin 100,000 units three hourly for ten days: 
temporary recovery followed within two weeks by the clinical signs of a cerebellar 
abscess : immediate drainage through Trautmann’ s triangle : recovery. 

3 - 4-47 

L.D., male, aged 15, admitted to St. Andrew’s Hospital (L.C.C.) with 
headache. Temperature 104°. Rash mistaken for rubella. 

Examined by me on day of admission ; lies on back, alert, flushed, co-opera- 
tive, gives history of right earache for one day only, and no cross-examination 
can elicit any longer history ; the right ear has been discharging for two years. 

Slightly tender over and in front of mastoid ; no otorrhcea ; but pulsation 
in depth of the ear ; obscured by debris, simulating a commencing otitis. The 
patient has been under treatment ten years previously for bilateral otitis ; 
hears well with this ear. Nuchal rigidity well marked. No other physical 
signs ; bilateral flexor response. 

Lumbar Puncture 

Pressure 120 mm. water. 

Queckenstedt’s Positive on Right. 

Fluid turbid. 

Cells 1,750 per cu. mm. ; 94 per cent, polymorphs ; 6 per cent, endothelial. 

Protein 140 mgr. 

Globulin Heavy excess. 

Chloride 640 mgr. 

Sugar 57 mgr. 

X-ray of Mastoids 

Sclerotic process both sides. Sigmoid sinus line intact. 

Operation, 3.4.4J 

Sclerotic process ; when excavating the cavity (which bled freely) deeply 
and posteriorly a gush of pus escaped under pressure. With difficulty the 
deeply situated mastoid antrum was exposed and this was merely engorged 
as was the attic, the radical operation being performed ; no cholesteatoma. 

In view of the cerebrospinal fluid findings it was decided to deliberately 
expose the posterior cranial fossa. This was difficult ; the bone was thick and 
markedly engorged. The haemorrhage hampered the removal of the bone. 
Ultimately the sigmoid sinus was exposed ivith a large inodorous peri-sinus 
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abscess and pachymeningitis externa over the sigmoid sinus, which was needled 
and blood withdrawn , a meatal plastic , BIPP plug over smus and into cavity 
of middle ear 

Penicillin 100,000 units given intramuscularly three hourly for ten days 

Note — T he danger of treating such a case with penicillm alone The 
extra dural abscess pus would be overlooked and the patient would have 
succumbed 

In view of the disease disclosed in the posterior cranial fossa, the possibihty 
of extension to the cerebellar abscess always existed 

The patient was daily examined for 

(1) Nuchal rigidity and if necessary lumbar puncture with pressure and 
cytological examinations 

(2) Nystagmus 

(3) Facial paresis 

(4) Past-pointing 

(5) Ataxy 

(6) Dysdiadokokinesis 

H 447 

The only regular daily pathological physical sign was nuchal ngidity 
cerebellar signs were absent This prodromal penod terminated rapidly and 
dramatically 

At 4 p m the examination was negative , at 6 p m cerebellar signs were 
developing at a rapid rate , 

Well, till to day 

Sudden severe occipital headache — with vomiting Temperature normal , 
pulse 50 to 60 Lies on back , face flushed Alert , hears with affected 
ear , co operative , not drowsy, but keeps eyes shut — photophobia 
Nystagmus coarse now to left on looking left Later (two hours later) coarse 
and spontaneous on looking forwards Pupils wide — equal , fundus normal 
Do not react to light Only slight trace of nuchal ngidity Arm jerks, equal 
plus plus plus No loss of muscle tone , gnps equal — firm jomt sense , no 
sensory loss Abdominal reflex equal bnsk , Icnee jerks plus plus equal 
Right flexor , left extensor response Marked ataxy of nght arm (finger to 
nose) Dysdiadokokinesis well marked 
Lumbar Puncture 

Pressure about 100 , turbid 1,000 cells, chiefly polymorph 

14447 

OperaUon Intratracheal ether, ischaemic injection of flap honzontal 
incision postenorly plugs removed bone over sigmoid sinuses removed 
Sinus exposed from above to below , packed BIPP (one small above and one 
long below) With use of bone forceps Trautmann tnangle well exposed 
dura palpated , firm , no abscess felt , smus packed off , dura exposed at 
Trautmann’s tnangle incised with tenotomy knife , pus escaped , about 
two ounces aspirated , small tube through dura , large rubber dramage tube 
as collar , plugged BIPP around 
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18.4.47 {Day 5) 

Dressed each day by passing rigid suction tube (No. 2 eustachian catheter) 
into abscess cavity — pus escaped, but none comes through tube. Dressing 
clear ; collar tube m situ. Temperature normal ; pulse normal. Alert ; lies 
on left side ; reading newspaper. No nystagmus. No headache. No nuchal 
rigidity. No past pointing, but deliberately compensates with right finger at least 
two inches. No ataxy. No discharge. Arm and leg jerks plus plus. Is 
sufficiently alert to do finger to nose test with eyes open, with eyes shut, 
dysdiadokokinesis automatically. 

21.4.47 {Day 8) 

Well ; aspirated daily. Pus " around tube " inside collar. 

2.5.47 {Day 20) 

Tube out ; well. 

Case III. — Cerebellar abscess (right) with spontaneous recovery. [Has this 
patient in the ensuing four years during which she was observed, developed a 
chronic encysted abscess or cyst of the cerebellum?) 

This case is, in my experience, unique, as it was clinically diagnosed as a 
cerebellar abscess, yet the patient recovered with the operation being performed 
only for drainage of the mastoid. The diagnosis was established, or rather 
clinched by the onset of dysdiadokokinesis. I am unaware of the development 
of this physical sign in the absence of a cerebellar abscess, cerebeUitis (cf. 
encephalitis) being too vague a diagnosis. The subsequent occasional attacks 
of headache, vomiting and vertigo — all resolving completely — ^might be due to 
the presence of a chronic encysted cerebellar abscess, but the repeated normal 
C5d;ology of the cerebrospinal fluid rules this out. 

Cerebellar abscess with meningitis : (without drainage of the abscess.) 
spontaneous recovery : with a note on the case four years later. 

4- 3.43 

A girl (R.W.) aged ii, was admitted to St. Andrew’s Hospital as a case of 
otogenic meningitis. There had been right earache, headaches, and otorrhoea 
for five days. The temperature on admission was 103°, the pulse 100. The 
patient is flushed ; lies on her back ; is alert and co-operative with a good 
memory. There is no aphasia ; nuchal rigidity is well marked, -svith a positive 
Kemig ; no facial paresis ; no past pointing ; no ataxy, no disdiadokokinesis ; 
no nystagmus ; abdominal reflexes brisk ; left knee jerks exaggerated plus 
plus ; right absent. Bilateral flexor response. Fundal changes. She hears 
well with right ear, which has a scanty discharge with pulsation. 

Lumbar puncture under tranquil ansesthesia 
Pressure 300 mm. water : turbid. 

1,200 cells ; 56 per cent, polymorphs ; 44 per cent, lymphocytes. 

Chlorides 730. 

5- 3.43 

Operation : Right cortical mastoid operation ; pus in cells ; the sinus and 
dura were not exposed. 

Lumbar Puncture 

414 cells per cm. mainly polymorph. 

292 



Cerebellar Abscess, Acute, Otogenic 

On sulphathiazole , 6 grammes so far , lo c c s blood injected intra- 
muscularly 

S343 

Well , temperature down 
Lumbar Puncture 

Pressure 180 , 50 cells 70 per cent lymphocytes 
Pull Exaimnation of Cerebrospinal Tltitd 



5343 

16343 

Appearance 

Clear 

Clear 

Cells 

414 

48 per c mm 

Lymphocytes 

14 per cent 

70 per cent 

Polymorphs 

86 per cent 

30 per cent 

Red blood cells 

few 

60 

Total Protein 

30 

45 

Chlondes 

740 

750 mgr 

Sugar 

60 

57 mgr 

Culture 

No organisms or T B seen 

stenle 

stenle 


^8343 

Well , but now has bilateral papiUoedema 

For three days, frontal headache and voimtmg, no giddiness, no wasting, 
temperature normal , pulse from normal to 60 , respiration normal , lies 
curled up on left side , lethargic but otherwise not drowsy 
Lumbar Puncture 

Pressure 140 mm water — see change compared to above Curled on left 
side , alert , co operative , memory good responds promptly to questions 

19343 

Lies curled up on left side , no nuchal ngidity nystagmus slow pendular 
on looking nght and left , sustamed , non-vertical Pupils wide , react to 
light Fundal changes , mild No facial , some ataxy of nght arm , some 
dysdiadokohnesis , no weakness Bnsk equal abdommal reflexes Knee 
jerks equal, exaggerated , bilateral flexor response Right ear, debns in 
meatus 

33343 

No headache , no vomiting, three days, lies on back temperature normal , 
pulse normal not slow , no nuchal ngidity Still slight ataxy right arm , 
slight dysdiadokokmesis Nystagmus slow pendular sustained tonght and 
left upwards No arm jerks , bnsk abdominals knee jerks only Patellar 
reflexes , bilateral flexor response 

White cells, 60,000 

For further lumbar puncture 

24343 

Pressure 300 , cells no excess , protein 25 , glucose 680 chloride 710 

Well , temperature and pulse normal , no headache , no vomitmg , 
no nuchal ngidity , no facial paral5rsis , nystagmus to nght and left and 
looking nght and left None vertical No ataxy no dysdiadokokmesis , 
papiUcedema plus plus 
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3I-I-44 

Admitted, Papilloedema on right. Nystagmus to right. Vertigo to-day. 
No past pointing. Suggest cerebellar lesion probably inflammatorjr. 

2.?.44 

Lumbar Puncture 

Pressure 130 mm. water. 

Cells no excess. 

Fluid clear. 

Queckenstedts test negative. 

Total protein 20. 

Globulin no excess. 

Sugar 50 mm. 

Chlorides 700 mgr. 

4.2.44 

Dizziness. Fine nystagmus to right and left. Recent symptoms considered 
of labyrinthine origin — no indication for encephalography (Mr. D. W. C. 
Northfield). 

10.2.44 

Better, no vertigo. 

Blood Count 

4,150,000 reds ; 67 per cent. Haemoglobin o-8i Colour Index. 

10,800 whites ; 60 per cent, polymorphs ; 35 per cent, lymphs. 

May, ig47 

This patient has grown into a fine strapping adult and has been seen regularly 
since 1943. She occasionally gets attacks of headaches with vertigo. In 
May, 1947, wth such an attack, she was admitted, examined neurologically and 
a lumbar puncture performed. All proved negative. 

25-347 

Admitted on account of headache, vertigo. 

Lumbar Puncture 

Pressure 50 to 150 mm. 

Rose to 200 on compressing either internal jugular vein. 

Fluid clear. 

Total protein 25 mgr. 

Chlorides 720 mgr. 

Sugar 66 mgr. 

Nystagmus very fine when looking to right, coarse slower on looking to left. 
October, ig4y 

WeU ; occasional headaches ; vertigo. 

1948 

Re-admitted with petit mal. Discharged well. 

Case IV. — Cerebellar abscess : delayed operation {case only observed by 
me at the Terminal stage) : drainage three months later : death. 

This case was transferred to my care only on the day of death and was not 
operated upon by me. 

Chronic encysted cerebellar abscess: right: delayed operation: later drainage: death 
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TABLE III 

Tables to Shou Duration of Drainage in Six Successful Cases of 
Cerebellar Abscess Cases A B C D afe Summaries or Cases 
Published in the Journal of Laryngology 1942 


Case I 

D'x^ 1 

27 12 42 

Operation 

2 

38 IS 43 

Tubeebanged cavity aspirated (collarleftiii ji/k) 

3 

30 12 42 

Tube changed cavity aspirated (collar left aspirated) 

5 

2 J 43 

Tube changed cavity aspirated (collar left aspirated) 

7 

4 I 43 

Tubes changed — aspirated 

10 

1 i 43 

Tubes changed — aspirated 

15 

II 143 

Tubes changed — aspirated 

Case II 

Day I 

14447 

Operation 

^‘5 

18447 

Dressed daily bj passing Eustachian catheter 

No 2 into abscess cavity collar tube ik 

8 

21447 

Ditto daily 

20 

2 5 47 

Tube out well 

Case A 

Day I 

9 12 3S 


2 

10 12 33 

Aspiration of cavitj 

3 

XI 12 38 

Tube withdrawn 

6 

14 12 38 

Cavity aspirated (had propelled) 

8 

16 12 38 

Tube re inserted into abscess 

11 

15 12 38 

Tube still m 

12 

20 13 38 

Tube still m — manipulated 

15 

24 12 38 

No pus through tube 

17 

26 13 38 

Sinus forceps inserted some pus Silver wire 
drainage tube inserted 

18 

27 12 38 

No pus drained sinus forceps inserted pus 
escaped 

19 

28 12 38 

Tube in Pus escaped 

22 

31 12 38 

Small rubber catheter inserted 

23 

I 139 

Tube re inserted 

28 

6 z 39 

Tube still m not draining 

32 

10 130 

Tube still m 

Case B 

Day I 

1 6 40 

Operation 

2 

2 6 40 

Tube changed cavity aspirated 

5 

5 640 

Cavity aspirated 

10 

TO 6 40 

Tube changed aspirated 

15 

15 6 40 

Dressing unchanged lor six days 

34 

4 740 

Healed 

Case C 

Day 1 

9 8 40 

Operation 

2 

10 8 40 

Aspiration 

4 

12 8 40 

Aspiration No pus tube still m 

II 

Ip 8 40 

Wound dry no pus from tube but sinus forceps 
inserted along side into cavity draining a large 
abscess in the neck had pocketed 

13 

21 8 40 

Pus aspirated tube full of pus 

15 

33 840 

Pus aspirated tube full of pus 

18 

36 8 40 

Slight am mnt of pus tube shortened 

re inserted 

Case D 

Pay I 

3341 

Operation 

3 

5341 

Aspirated no pus 

D 

7341 

Pus aspirated away 

6 

8341 

Aspiration 

8 

10341 

Dressmg unchanged 

JO 

12341 

Tube dislodged cavitv aspirated no pus 

13 

1534^ 

Dressing unchanged seven days dura fistula 
healing 
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Coimnent 

This was a case (rare) of a chronic encapsulated cerebellar abscess ; present 
for at least three months with a well-defined thick capsule— locateable by 
palpation, removable in ioto by excision, before or preferably after extrusion, 
following a decompression. 

The case should have been operated upon three months before. 

Operation 

The cerebellum was aspirated using a fine bore record needle ; no pus was 
obtained. After the operation the patient ceased breathing, but (with oxygen 
perfused through an intratracheal catheter) the heart continued to beat for 
thirty minutes. 

Autopsy revealed an encapsulated thick-walled cerebellar abscess which 
dropped out. It was superficial and contained thick pus, and had been present 
for over two months duration. The diagnosis was unmistakable : 

(1) Inflammation of the ear -with meningitis. 

(2) Resolution of the meningitis. 

(3) Continuance, after an interval of intracranial signs (syndrome de 
discordance). 

(4) Characteristic cerebrospinal fluid changes 50 cells, mainly lympho- 
cytes. 

(5) A raised pressure of over 200, which occurs in the presence of papill- 
cedema. 


Cerebrospinal Fluid 


Table op Chances 




Day 

from 

onset Date 

Colour 

and 

Pressure 

Total 

Cells Protein 

Glo- 

bulin. 

Sugar. 

Chlor- 
ide Culture. 


9 

JO 42 

Turbid, 240 

Not counted 

300 

ml 

Good 

reduction 


Stenie 

10 

30 xo 42 

Turbid 

Pus plus plus 

220 mgr 

nil 

Reduction 


Stcnle 

11 

jr 20 42 

Turbid 


300 mgr 

ml 


710 

few pos 

15 

4 Ji 42 

Turbid 

660 

100 mgr 

mi 


720 




30% pol>s 
70% lymphs 





cocci 

30 

Xp JJ 42 

300 

280 

60 mgr 

nil 






Red 

70% polys 
70% lymphs 






31 

32 

20 II 42 

13,200 






22 11^42 

Turbid 

3,216 

chiefly pol>s 

no mgr. 

ml 

ml 

" 


Stenle 

Sterile 


35 

24 xr 4^ 

130 

30% mainly 
lymphs 

50 mgr. 

- 

700 

44 

3 IS 4s 

210 




730 


54 

13 IS 4s 

140 

4 l^Tnphs 

50 mgr 

nil 

„ 

7 ao 

Stenle 

70 

15 143 

230 

IQ lymphs 






78 

S51 43 

Fluid 








dropped out 

t 6 all 








slowI> 

Ivmpbs 

30 mgr 

ml 


700 


82 

29143 


i6-to 








IjTnphs 

6 polys 

45 



700 




6243 

300 

No c^s 







9243 

2 3 43 

over 300 

8 IjTnphs 

No cells 

25 mgr 




(Bilateral 

Papillaedema) 


Comment 

This case came under my observation within a day of the termination. The 
case history and clinical findings leave no doubt that the cerebellar abscess was 
diagnosed mth certainty at an early stage. In spite of this clear clinical 
picture, for reasons which the present writer is unable to fathom, no operation 
was undertaken until some three months had elapsed when it was too late and 
the case terminated fatally. 
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I have no doubt that had early operation been undertaken, the ending 
might not have been so disastrous The history of this case should be compared 
with the last one 

Case V — [Not under my care but mserted to illustrate the cerebrospinal 
fluid changes and the result of temponzmg ] Cerebellar abscess {right) secondary 
to chrome suppurative otorrhcea with granulations , complicating a sinus thrombo 
phlebitis , diagnosed early by the classical sequence , operation delayed . 
aspiration , death 

The turbulent P30‘e\ial aspect of a predommant thrombophlebitis may 
obscure the presence or onset of a cerebellar abscess — but if the possibility of 
the latter is always borne in mind in every case where there is an extension 
of the infection to the posterior cranial fossa the diagnosis can invariably be 
made This applies particularly to a case of sinus thrombophlebitis It has 
well been said that the cases of overlooked cerebellar abscess are so numerous as 
to be a matter of comment 

In the followng case, presenting as a case of pyrexia of obscure ongin, 
the detection of the chronic ear discharge incnmmated the sigmoid smus as the 
source, but at first it was overlooked as was the onset of the cerebellar abscess 
Admission {Day i) 

Young adult male presented as a case of high fever of obscure ongin, 
associated with a nght chronic otorrhcea with cholesteatoma A lumbar 
puncture on admission showed a pressure of 250 mm water and about 400 cells 
per c mm mamly polymorphs 

While in hospital, nuchal ngidity, ataxy of the nght arm, dysdiadokokmesis 
and coarse spontaneous nystagmus to the nght and to the left especially marked 
on lookmg to the nght 
Day 5 

Lumbar puncture now showed 

Pressure 120 mm water 

Cells 18 20 per cent lymphs , 80 per cent polymorphs 

Right radical mastoid operation, without exposure of the posterior or middle 
cranial fossa 

The case was observed further , some days later the patient became 
comatose Referred to a neurological surgeon, a cerebellar abscess was tapped 
and pemcillm injected with temporary relief , a few days later a cerebellar 
decompression was performed, but the patient died 
Comment 

(1) The sinus thrombophlebitis was overlooked as the cause of the pyrexia 

(2) Operation was deferred too long 

(3) The postenor fossa was not exposed 

(4) Having detected cerebellar signs the cerebellum was not explored until 
too late 

The syndrome de discordance 1 e persistmg nuchal rigidity wth minimal 
change supervenes 

The low pressure of the cerebrospmal fluid relegated the abscess to the 
cerebellum 
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In this case too, only little was done, and that too late ; early operation on 
the mastoid ; prompt exposure of the posterior cranial fossa ; early recognition 
of the cerebellar abscess with prompt drainage — such as through Trautmann's 
triangle, would give the patient an almost one hundred per cent, chance of 
survival. 

The early diagnosis is easily made in the case from the classical 
sequence — ^viz. 

(1) Persisting nuchal rigidity. 

(2) Improvement in the cerebrospinal fluid, the cell count vendue less. 

(3) Minimal changes chiefly lymphocytes. 

(4) These changes not being reflected— the patient’s clinical condition 
which remains stationary for a time but then deteriorates rapidly. 

(5) The relatively low cerebrospinal fluid pressure (120 mm. note). 

(6) The onset in due course of cerebellar signs, viz. ataxy of upper limb on 
same side and dysdiadokokinesis. 

Additional case record to show that a temporal lobe abscess may develop when a 
cerebellar abscess might be expected. 

Formation of a temporal lobe abscess though the active infection had spread from 
the mastoid to the posterior cranial fossa and had produced thrombophlebitis of the 
sigmoid sinus. Diagnosis of temporal lobe abscess easily made in view of the 
paralytic symptoms and aphasia operation and drainage through the squama. 
Recovery. A note on the aphasia. 

Forster, H. V., records a similar case, 1938, Proc. roy. Soc. Med., xxxi, 897. 

Case VI. — Thrombophlebitis {obliterative with obturating thrombus) of 
the sigmoid sinus, with development of a brain abscess above the tentorium . 
clinical diagnosis of the temporo-sphenoidal lobe abscess : drainage by operation . 
recovery, with a note on the case five years later. 

This case illustrates a corollary to the general rule that if the extension of the 
infection is from the mastoid into the posterior cranial fossa, then, if a brain 
abscess develops it should arise in the cerebellum (Korner’s law) ; if into the 
middle cranial fossa, in the temporo-sphenoidal lobe. 

Here, though^ the thrombophlebitis of the sigmoid sinus (in the posterior 
cranial fossa) was diagnosed and operated upon, the brain abscess which 
developed occurred in the temporal lobe. Hence the importance of a routine 
repeated complete neurological examination in all cases of intracranial otogenic 
complications, especially when the case presents clinically as one of meningitis. 
When this is coupled with repeated diagnostic lumbar punctures, a precise 
diagnosis can be made of the lesion present, and its location whether above or 
below the tentorium. 

Temporal lobe abscess {left) characterizedby predominantly paralytic symptoms, 
including motor and sensory aphasia ; operation, with tube drainage through the 
squama ; recovery. 

Stmimary 

Male age 8, with chronic suppurative otorrhoea (cholesteatoma) for which a 
cortical mastoid operation had been performed in the past ; admitted with a 
sub-periosteal mastoid abscess ; drainage and conversion into the radical 
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mastoid Three weeks later onset of meningitis , operation of labynnthotomy , 
thrombophlebitis of the sigmoid sinus Two months after the sub penosteal 
abscess, temporo sphenoidal lobe abscess with paralytic symptoms predominat- 
ing , including a motor and sensory aphasia , drainage by tube, and suction 
through the squama , relapsing meningitis recovery , closure of the gap 
in the squama three years later by costal cartilage implant , patient well and 
normal five years after operation 
20 442 

The patient, a boy of 8, had, some years previously, a left cortical mastoid 
operation performed elsewhere for chrome otorrhcea, a note being made at the 
time that a radical operation would be necessary He now presented with an 
acute exacerbation of the chronic otorrhcea, which had persisted There was 
recent earache and a swelling over the mastoid — a sub penosteal mastoid 
abscess wth cholesteatoma This was drained by the house surgeon, the 
cortical mastoid cavity being converted into the radical The dura of the 
middle and postenor cranial fossa was exposed 

Post-operative progress for the following three weeks was uneventful, 
except for a slight nse m temperature The mcision healed up , the mastoid 
cavity was clean The child now complamed of headache, and vomiting with 
a temperature of 103^. without a rigor 

The child’s face was flushed , he remamed alert, and co operative Nuchal 
rigidity was well marked , all reflexes sluggish, the abdominals being 
completely absent , bilateral flexor response Fundus ocuh normal 
Lumbar jiuncture, 8 5 42 
Pressure 200 mm water 
Fluid turbid 

Cells 7,048 whites per cm , 95 per cent polymorphs 5 per cent lympho- 
cytes (also 44 red cells) 

Chlondes 680 mgr per 100 c c 

Culture, slight growth of non haemolytic streptococcus 
JO 5 42, Operation 

The mastoid cavity was re opened, the dura of the middle and postenor 
cranial fossae exposed, without disclosing any extra dural abscess The sigmoid 
sinus was patent , dura under tension no cerebrospinal fluid escaped through 
the exploratory punctures through the dura of the middle fossa antenor and 
postenor labynnthotomy , cavity plugged 

Treated by sulphapyndine and 10 c c of whole blood injection 
12542 

Better , nuchal rigidity facial paralysis 
12 6 42, Lumbar Puncture 
Clear, colourless fluid 
White cell count, 5 5 cells per c mm 

There were also 117 red blood cells per cm This w ould account for the very 
slightly raised white cell count 
Chlondes, 700 mgr per 100 c c 
Protein, 50 mgr per 100 c c 
216 42 

The child remains well, alert and co operative ivith symptoms or physical 
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signs other than irregular swinging temperature (up to 104°) ; no rigors ; some 
slight tenderness in the upper part of the neck on the left. Chest normal 
clinically and radiologically ; no metastases ; was busy ; facial paralysis 
unchanged. 

Blood culture negative, ^^^lite cell count 5,600 per c.mm. 

Comment 

The persisting (and otherwise symptomless) pyrexia suggested a thrombo- 
endophlebitis of the sigmoid sinus. A lumbar puncture drew off normal 
cerebrospinal fluid. Queckenstedt's test sho\ving the sigmoid sinus to be 
patent on the left. 

21.6.42, Operation 

The sigmoid sinus was exposed ; the lateral sinus adjacent to the genu was 
needled and blood withdrawn. Needling of the sigmoid sinus proved negative. 
The sinus was packed off above and then incised, a clot being removed. A 
probe inserted to the bulb produced but a little oozing. The sinus wall was. 
blackened. The cavity was firmly plugged with BIPP gauze. 

24.6.42 

Temperature still rising up to 104°. No other symptoms ; blood culture 
negative ; blood count 3,700,000 reds. Transfusion of half-a-pint of blood. 

11.7.42 

Red count 4,400,000 per c.mm. 

14.7.42 

There has been frontal headache for ten days with exquisite tenderness over 
the left frontal sinus ; vomiting of the past three days. 

He lies curled up on the right (sound) side, face flushed, is apathetic and 
drowsy wth complete aphasia for the past twenty-four hours. He cannot 
utter words, nor does he recognize the name or the use of common articles. 
He has not moved the right arm for the past twenty-four hours. About five days 
ago he noticed that he could not hold a pen between his fingers. He cannot 
grip rvith this hand. 

There is no nystagmus ; papillcedema of the left fundus ; nuchal rigidity 
well marked ; flaccid paralysis of the right arm, arm jerks absent ; right 
abdominals absent ; left normal ; no knee jerks; bilateral flexor response. 
Lumbar Puncture 

Pressure 250 mm. water. 

Fluid clear. 

150 cells per c.mm. ; 80 per cent, polymorphs. 

Protein 140 mgr. 

Chlorides 715 mgr, 

14.7.42, Operation 

Squama resected ; dura tense ; no herniation ; stab punctures of exposed 
dura ; no escape of cerebrospinal fluid from upper punctures, slight from the 
lower. 

The temporal lobe was exposed forwards one inch in front of the 
meatus and at a depth of two inches a huge abscess was evacuated. The dura 
was incised ; rubber drainage tube inserted and sutured to the dura ; cavity 
packed wth BIPP. 
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Commentary 

The diagnosis of the temporal lobe abscess ^^as obvious A cerebellar 
abscess might have been expected m view of 

(1) Long penod of ill health with no localizing or indeed any intracranial 
symptoms 

(2) The presence of sigmoid smus thrombosis, ensuing on labyrmthitis 
The localization of the abscess in the temporal lobe was established by the 

following points 

(а) Unilateral frontal headache with tenderness 

(б) Nuchal ngidity, with slight cerebrospmal fluid changes — note the 
syndrome de discordance, cf cerebrospinal fluid on 21 5 42 and 12 6 42 

(c) Paralysis of opposite arm only and unilateral absence of the 
abdominal reflexes 

(d) Unilateral papillcedema 
(c) Complete aphasia 

(/) Absence of cerebellar signs 
(g) A cerebrospinal pressure of over 250 mm water 
Note — ^The intense left frontal headaches with tenderness over the frontal 
sinus and vomiting are common to a temporal lobe or cerebellar abscess — 1 e an 
infra or supra-tentonal lesion 

The monoplegia was first noticed by his inability to hold a pencil beUveen 
his fingers, later the ^v^st ^\as paralysed and finally the entire arm was 
involved This nght brachial monoplegia of gradual onset (some four days) 
with a complete motor and secondary aphasia for twenty-four hours, papiU- 
oedema relegates the lesion to the left temporal lobe, adjacent to Broca’s 
convolution The escape of the nght face and the fact that there was no nght 
facial paralysis indicates that the abscess is deeply seated and not subcortical 
The pressure of the cerebrospinal fluid of 250 mm water relegates the lesion 
supra-tentonally (Asherson, 1942) 

14742 

Pus from cerebral abscess 

Direct film , fairly numerous Gram positive cocci arranged in ones, twos 
and short chains 

Culture , pure gro^vth of a haemolytic streptococcus 

15742 

Better , awake , aphasic , says ' Yes ” and " No *' only Has asked for 
dnnk Physical signs unchanged Papillcedema nght side 
167 42 

Tnsmus on account of pain Cnes when being moved to theatre Can say 
'' I want a drink ” , confused re his mother , says Yes " and '* No ’ nods 
head or shakes , arm still paralysed 

Bilateral papillcedema more marked on the left nght abdominal reflexes 
absent , bilateral flexor response Dressing changed , small amount of pus 
aspirated 

17742 

Well to date , temperature 100® , pulse no Suddenly went unconscious 
at midnight with twitchmg of the nght face 

The operation field was exposed and the drainage tube manipulated, pus 

303 



N. Asherson 

escaping in some definite quantity ; aspiration removed more, the cavity 

being completely emptied. 

i8.y.42 

Well but still aphasic ; can nod head or say “ No ” by mouth as well as 
moving head from side to side ; can raise head ; right hand can be moved 
though still weakness ; can hold pencil. Says " No ” to every question ; 
cannot name article or indicate its use, but if asked to unbutton his pyjama 
coat, does so promptly without any slow cerebration ; told to put a penny in his 
pocket (of his pyjama coat) he promptly takes the coin and puts it in his " left 
trouser ” pocket (which, of course is not there) ; uses his left hand to do all 
spontaneous actions. 

No right facial weakness ; abdominal reflexes absent on both sides. No 
nuchal rigidity ; bilateral flexor response ; right fundus reverting to normal ; 
left still marked papilloedema. 

Is alert, bright and co-operative as far as he can do. 

19.7.42 

Well ; speechless ; cannot write but understands what is said. Moves 
right arm ] no nuchal rigidity ; abdominal reflexes absent still on right. 

Dressing changed. On removing tube a large amount of pus welled up and 
was aspirated away, the aperture being kept agape by spring dressing angled 
forceps. Tube re-inserted. No hernia cerebri. No more headaches or 
tenderness over the left frontal sinus. 

Comment 

He cannot ^vrite, read or speak except to say “ Yes ” or “ No ”, but 
he has once asked for a drink. Does not recognize articles. When handed 
book picture upside down soon turns it up the right way. No obvious slow 
cerebration. When I took the book away, he yelled. Abdominal reflexes now 
present. Cavity clear ; nil aspirated. 

22.7.42 

Well ; no vomiting. He was vomiting for the previous twenty-four hours, 
when the dressing was changed and the tube withdrawn, chocolate coloured 
pus gushed out ; aspiration removed more pus and a slough of brain tissue 
sent for section. Manipulation of a long sinus forceps inserted into the cavity 
results in pus welling up from the depths. 

Understands ; stUl aphasia but can now write simple things such as his 
name and ABC when asked to do so ; no slow cerebration. Moves right arm, 
but dysdiadokokinesis (due to weakness). 

No abdominal reflexes on right. Fundus as before. 

Dressing left unchanged. 

On sulphonamide EOS for three days; 12 grammes approximately to 
prevent vomiting. Was blue at times. 

23 - 7-42 

Well ; begins to say occasional words. When asked his name says 
” Eddie ” ; understands ; can say " Badge on nurse ”, but cannot repeat it ; 
cries. Smiles. Recognizes. Sits up. 

Pulse and temperature normal ; wound dressed ; slight amount of pus ; 
aspirated. Brain had oozed through hole in drainage tube. 
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Case 0 

After drainage of the temporal lobe absce&s Note facial lesion 
10 da) s after drainage and 4 days prior to 2nd attack of meningitis 



Case 6 

Hernia ccrcbri i month after drainage of Temporal lobe abscess 
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25742 

Well, temperature normal, says some words — “ Can I go home ? ” speech 
slurred — no right facial paralysis , can point out colours Difficulty with blue 
Says “ No, don't think so ” Dressmg changed , cavity clean 
27742 

Temperature and pulse normal 

Has developed a ravenous appeitle Beginning to speak and asks, "" When is 
Mr Asherson coming " Can name many common articles now , not all, 
but understands promptly what is said , if he cannot remember the name he 
will identify it from a number of names spoken to him , realizes he is at a loss 
for the correct word — mil repeat answer subsequently (perseverance) — e g he 
cannot name an egg, but can identify it — when told it is an egg %\all repeat 
correct word — two questions later he will say " an egg ” — can ivnte now He 
now has a true amnestic aphasia 

Tube unchanged now for three days — ^worked clear — no pus , the tube had 
slipped out 
287 42 

Tube changed Has vomited and is drowsy Speaks mthout slur “ When 
can he go home ’ ” Reads alphabet, A Cannot read other letters, or 

recogmze " A ” in the middle , repeats what is said Cannot read at all 

Shown letter from grandmother, but cannot read it or say who it is from, 
yet he takes another letter and pomts to the words ' Dear Grandma ”, indicat- 
ing that the letter is from her 

Cannot name colours, mixes them, but when told the correct colour, agrees, 
recognizes when the incorrect colour is named Right arm gnps well , keeps 
well , shght temperature last night On sulphonamide 
3^7 42 

Wound clean , tube shortened , no pus in sinus into brain Temperature 
and pulse normal Asks to get up Alert Aphasia — still partial , has word 
bhndness and still perseveration , no slow cerebration 

Cannot read , cannot repeat alphabet called out to him and repeats A, B, 
and then A again , can only recognize a few letters and the others he is aphasic 
or says A (this letter he knows), but is aware from the shakmg of his head that he 
IS not nght and if one calls out the correct letter nods his agreement 

When asked my name, he cannot say, but turns round to point to my name 
in large letters over his bed , tnes to read it but can only do the first syllable 

Is gettmg up 

It IS now two and a half weeks since his operation for drainage of the 
temporal lobe abscess 

Purdon Martin, in a personal conversation, says the word blindness (or 
visual aphasia) may be due to a localized area of thrombophlebitis spreadmg 
to there from the great vein of Labbe The prognosis is good 
51 7 42^ Pathological Report 

Tissue from abscess cavity — small piece of granulation tissue with large 
numbers of organisms The organisms present are of two kinds — a Gram- 
positive coccus growmg in short chams, probably a streptococcus, and a Gram- 
positive coccus growing in clumps, morphologically a staphylococcus 
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2.8.42 

Drowsy, but responds quickly; no slow cerebration. Still amnestic 
aphasia. No word blindness. Nausea; vomited once. Left supra-orbital 
headache and tenderness. Tube had slipped otd. Sinus closed. Tube 
re-inserted ; no pus ; aspirated. Temperature and pulse normal. 

3-8.42 

Well ; dressing tube changed. 

4.8.42 

Well ; dressing tube changed ; can still only say A, B, C, no further. 

13.8.42 

Has had three lumbar punctures ; two whole blood injections ; 25 grams 
of EOS. 

Temperature normal ; small amount of pus oozing from short tube in sinus ; 
remainder of wound healing. 

15.8.42 

Well ; cavity aspirated. 
i9-^-43 

Deaf in left ear. 

Neurological examination (Purdon Martin) negative. 

June, ig47 

The patient has been under observation for the past five years. He remains 
well and is working. The gap in the squama showed little evidence of closure 
after three years. In 1944, Mr. D. W. C. Northfield performed an operation, 
closing the gap with a costal cartilage graft, which took successfully. The 
radical mastoid cavity discharges from time to time. 

The boy has grown into a fine tall, healthy strapping lad, without any 
residual s}unptoms referrable to the temporal lobe abscess. 



Right = X 
Left = O 


E.D. Audiograph taken 19th June, 1943 
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Day 

. Date. 

I. 

14.7.42 

3- 

16.7.42 

4- 

17.7.42 

6. 

19.7.42 

9- 

22.7.42 

10. 

23.7.42 

12. 

25.7.42 

14. 

27.7.42 

IS. 

28.J.42 

18, 

31.7.42 

20. 

2.8.42 

21. 

3.8.42 

22. 

4.S.42 

31. 

13.8.42 

33- 

15.8.42 

35- 

17.8.42 


Cerebellar Abscess, Acute, Otogenic 

Summary of Treatment 

Drainage of temporal lobe abscess. 

Dressing changed-— cavity aspirated. 

Drainage tube manipulated — cavity aspirated. 

Dressing changed ; tube changed and re-inserted after aspira- 
tion of cavity. 

Cavity aspirated. 

Cavity aspirated. 

Dressing changed. 

Tube unchanged now three days ; changed. 

Tube changed. 

Tube shortened ; no pus aspirated. 

Tube had slipped out ; sinus closed. Tube re-inserted ; no 
pus aspirated. 

Tube changed. 

Tube changed. 

Tube shortened. 

Small tube in. 

Dressing unchanged ; small tube in. 
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A NEW METHOD OF DEMONSTRATING 
THE LABYRINTH, TOGETHER WITH THOSE 
RELATED STRUCTURES WHICH LIE WITHIN 
THE PETROUS PORTION OF THE TEMPORAL 

BONE 

By OLIVER GRAY (Haslemere) 

Monomeric methyl methacrylate is a liquid almost as fluid as water which, 
when heated or subjected to ultra-violet light becomes polymerized into a 
solid. This is known as the “ polymer ” and is as clear as glass. 

The petrous portion of the temporal bone, containing the labyrinth, is 
removed. It is then thoroughly washed in running water and placed in 
70 per cent, alcohol for twenty-four hours. Complete dehydration is now 
carried out by passing it through absolute alcohol. This takes about a 
fortnight. The alcohol must be changed on three occasions to free the 
specimen of all traces of water. It is next placed in methyl methacrylate 
liquid “ the monomer ” and, after two days, again transferred to a bottle 
of fresh monomer. This is done in order to eliminate the alcohol. Finally 
it is placed in a suitable glass bottle (which has previously been cleaned 
and dried) containing the monomer to which has been added 0 • 5 per cent, 
benzoyl peroxide. This is the activator which initiates the chain reaction 
converting the monomer into a solid, the “ polymer The whole is 
now allowed to rest in a bath of liquid paraffin and is submitted to 
gentle heat in a simple thermostatic container. Owing to the chain 
reaction during polymerization, heat is generated and bubbles are apt 
to form. The liquid paraffin helps to disperse the heat and lessens the 
tendency to bubble formation. If kept at a temperature of about 90° F. 
polymerization takes place in about six weeks, without bubbles. This 
period can be shortened by raising the temperature to about 120-130° F., 
and, as soon as there are signs of thickening of the fluid, the temperature is 
lowered ; but the higher the temperature the greater is the need for 
frequent observations. Eventually hardening takes place throughout. 
The bottle is then taken and broken with a hammer and the clear block 
removed. This is next cut with a narrow tenon saw in any direction 
desired, and the cut section polished with different grades of glass paper, 
followed by wet pumice powder, and finally rendered as smooth as glass 
with wet whiting powder. The cochlea and semi-circular canals can now 
' be made out in undisturbed relationship to one another and to structures 
inside and outside the bone. 
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PJioto"raphs of the human labyrinth in poljTnenzed methyl methacrylate, after remo\al 
° of the dense bone by Hydrochloric acid. 





New Method of Demonstrating Labyrinth 

More interesting results can be obtained by subsequent treatment with 
strong acid, for the polymer is resistant to this ; indeed it is completely 
unaffected by pure HCl. 

It should be remembered that the petrous bone is extremely dense. 
Little of the acrylate finds its way therein. The labyrinth, nerves and 
blood-vessels, thus protected by the polymer, remain unaffected by the 
acid. Fifty per cent. HCl is used and, after a week or two, the pulpy 
bone can be separated away from these structures, leaving them perfectly 
intact. 

The most spectacular results, however, can be achieved by arresting 
the polymerization at the " S5mup ” stage. The bone is then removed 
and the polymerization allowed to become complete. The specimen, 
now like a crystallized fruit, can be scraped (to remove the thin layer of 
acrylate) and placed in the acid bath. As soon as the acid has taken effect, 
some patient dissection will lay bare the whole of the labyrinth ; in 
addition the facial canal, the geniculate ganglion, the little nerves to the 
ampullae, the aqueduct of the cochlea (perilymph), the aqueduct of 'the 
vestibule (endolymph) and many other features can be seen clearly with 
the aid of a hand lens. 

It should be pointed out that the process described, although quite 
original, is an adaptation of that so ingeniously devised by the late 
Dr. A. A. Gray of Glasgow,* in which paraffin wax was the medium 
employed. Nothing could vie with the results which he obtained in this 
way ; their chief drawback lies in the fact that they are extremely 
delicate and fragile and in addition require to be suspended in xylol. 
The results obtained by the new method have a different and complimen- 
tary value. They are durable and permanent, and can be handled easily 
without fear of breakage and thus serve excellently as demonstration 
specimens. In addition the structures they reveal are so stubbornly 
fixed by the supporting medium that they cannot be displaced or dis- 
torted during dissection. This is of great advantage, since it overcomes 
one of the chief difficulties met with in attempting to display structures 
accurately in three dimensions. Take, for instance, the course of the 
facial nerve so incorrectly described in many books on the subject as 
lying in close apposition to the vestibule ; by means of this method its 
true course can be made out with the utmost clarity, in fact only in one 
situation does it lie in immediate proximity to the labyrinth, namely as 
it passes backwards beneath the lateral semicircular canal. 

In conclusion, it is hoped that the method may have its application in 
other spheres, and that it may in the meantime commend itself to those 
who study the anatomy of the ear. 

My thanks are due to Mr. J. C. Whitcher for his help with the photo- 
graphs. 

• Vide “The labyrinth of Animals" and "Tlje Atlas of Otology” by A A Gray, M D. 
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CLINICAL RECORDS 

CASE OF OSTEOMYELITIS OF FRONTAL BONE FOLLOWING ACUTE 
FRONTAL SINUSITIS, TREATED BY SURGERY AND PENICILLIN 

By GILROY GLASS (Nottingham) 

Osteomyelitis of the Frontal Bone is perhaps the most dreaded complication 
of acute frontal sinusitis. It is too early to estimate to what extent the 
incidence and gravity of this complication will be reduced by penicillin, 
but it is fair to assume that its terrors and disappointments ^vill be largely 
reduced. Watson (i) has recently described a case which recovered without 
surgical intervention, but even the most optimistic would scarce dare to hope 
that surgery wUl ever be replaced entirely. 

At a time when increasing knowledge of chemotherapy and peni cillin 
is altering the approach to the problems of surgery, the case record of a patient 
who would undoubtedly have died before the penicillin era but recovered with 
its use may be of value. 

Donald K., aged 14, was referred to Nottingham General Hospital by 
Dr. Ritchie of Long Eaton on 14.1.4^. He had a history of intense and increas- 
ing headache of fourteen days’ duration. In the early stages it had been left- 
sided and had typical Sluder periodicity, but later had spread to both sides 
and become continuous. (Edema of the left upper eyelid commenced three days 
before admission and had increased rapidly. 

On examination the patient was a well developed adolescent in good 
general condition. The left side of the nose was full of pus, the amount so 
great that it was impossible to ascertain with any certainty its source. The left 
upper eyelid was oedematous, almost closing the eye. The eye ball itself was 
displaced downwards, but movements, though restricted, were present and 
vision was unaffected. Temperature was 101°, pulse 100. Radiologically 
aU the sinuses on the left side were opaque, the opposite side was clear. Previous 
history was negative. 

The general condition being good, it was decided to postpone operation till 
the following day, and meantime to commence penicillin and sulpha-therapy 
to reduce the risk of complications. To this end an initial dose of 100,000 
units of penicillin and sulphathiazole gm.ii was given, with a continuation dose 
of penicillin 30,000 three-hourly and sulphathiazole four-hourly. 

15.I.4J. Operation under general anaesthesia. Incision along the inner half 
of the orbital margin, curving medially and downwards over the nasal process. 

A large sub-periosteal abscess of the roof of the orbit was foimd, but no 
communication with the frontal sinus could be detected. The sinus was opened 
through the medial lower angle, and pus under considerable pressure welled up 
into the wound. Drainage was established by means of three tubes : — through 
the fronto-nasal duct into the nose, through the external incision into the sinus 
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and a third tube into the pen orbital abscess At the same operation an 
mtranasal antrostomy was performed, the pus in the antrum bemg under 
pressure 

Following the operation the penicillin dosage was reduced to 15,000 units 
every three hours 

22 1 4y Temperature normal Q2dema of eyelid subsidmg Wound clean 
Tube removed from orbital abscess 

22 1 47 Temperature loi® at 6 p m Wound clean No mcrease of oedema 
General condition improved 

25 r 47 After a restful night woke at 6 a m complaining of headache Five 
minutes later the nurse heard him “ gurghng " and on going to his side found 
him unconscious wth his nght arm held stiff and flexed at the elbow, and his 
face Uvitching This contmued for some ten mmutes, after which he relaxed 
for a short period A generalized clonic seizure followed without incontinence, 
and lasted forty-five minutes, passing off as suddenly as it had commenced 
He was unconscious throughout the convulsion, but regained consciousness 
immediately afterwards, complamed of headache and vomited He had no 
apparent knowledge of the attack 

When seen by a physician, Dr Whimster, three hours later, he was quite 
rational and his neurological examination was negative 

Locally appearances had changed There was marked cedema spreading 
up over the left forehead, wth generalized tenderness, most marked at a pomt 
over the upper margin of the frontal sinus There was no radiological evidence 
of osteomyelitis, as might be expected so early in the condition A diagnosis of 
osteomyelitis, and extra-dural abscess was made As the spread had occurred 
while the patient was receiving peniciUm, it seemed unlikely that it would be 
controlled by penicillin alone and further operative measures were considered 
advisable 
Operation 

The incision was extended to the mid-Une and a vertical incision made in the 
mid-line over the forehead When the flap was raised a sub periosteal abscess 
was found over the upper medial angle of the smus, with pus oozmg through 
the bone The anterior wall of the sinus was removed and pus was then 
found tracking through the inner wall in the correspondmg area Followed up, 
this led to a large extra-dural abscess The mfected bone was nibbled away till 
normal dura mater was found and the wound was packed ivith gauze soaked in 
saline Penicillin was increased to 45,000 units three hourly with an additional 
dose of 100,000 units once daily Sulphathiazole in full doses was also given 
29 1 47 Condition has detenorated gradually Two bnef attacks of facial 
twitching with loss of consciousness but otherwise no neurological signs 
Cerebrospinal fluid pressure 200 mm clear to naked eye cells 35 polymorphs, 
other constituents normal On this date the detenoration became much more 
rapid, mentally he became drowsy, irritable and irrational, pulse rate 
increased and volume became weaker The picture was ominous 
Operation 

The wound was dressed under gas and oxygen an-esthesia The osteo- 
myelitis was seen to be spreading, and as a last resort it was decided to attempt 
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to limit the spread by cutting a gutter in the bone. Accordingly the incisions 
were extended to give greater access and a horse-shoe shaped gutter was cut 
down to the dura half-an-inch beyond the visible edge of the osteomyelitis. 
A layer of gauze was placed in the gutter and two long perforated tubes placed 
thereon, with the object of flushing with penicillin. The wound and flap were 
covered with tulle-gras and a gauze dressing applied. At the conclusion of the 
operation two pints of blood were given. Penicillin was continued at the same 
level, and penicillin solution injected through the tubes every two hours. 

30.J.47. Rational and mentally clearer, though petulant. The most striking 
thing was an ill-defined improvement so marked as to lead the nursing staff to 
declare against all evidence, that he would recover. He certainly appeared 
less toxic. 

31. 1. 4';. After a restful night woke with flaccid paralysis of the right arm and 
leg and loss of reflexes. The face was not affected. Cerebration slow, but 
rational. By evening the right arm and leg had become spastic, the deep 
reflexes were increased, and ankle clonus was present. 

i.2.4y. General condition improved. Speech slow but distinct. Some 
voluntary movement of extensors and flexors of \vrist and fingers. Leg 
unchanged. 

2.2.47. ^ree voluntary movement of all muscles of upper extremity. Leg 
still spastic. 

3.2.47. Had two minor fits lasting about five minutes during night. Neither 
observed by the medical staff. In the course of the morning he had another 
fit which was observed by the writer. He commenced by calling out “nurse” 
but could not say why he had done so. A few seconds later he commenced a 
generalized clonic convulsion, with the movements more marked on the left side 
than the right ; indeed the movements of the right arm were almost confined 
to the shoulder muscles. During the convulsion the right arm and leg were 
spastic. After about two minutes the clonic movements increased on the left 
side and gradually decreased on the right while the right arm and leg became 
flaccid. The facial muscles were little affected until the final stages when the 
left side of the face was twitching violently while the remainder of the body was 
flaccid. 

Dr. Wlrimster saw him shortly after this seizure and reported the condition 
as Jacksonian epilepsy arising from vascular thrombosis in the motor area. 
Luminal was prescribed to control the fits and the continuation of penicillin 
advised. Sulphathiazole was now stopped. 

Later the same day a complaint of pain directed attention to the right hip 
joint. The orthopredic surgeon, Mr. Crooks, diagnosed an empyema of the 
joint and placed the thigh on extension. 

3.2.47. The fits have continued three or four daily but of short duration and 
of lessening intensity. Voluntary movements of the foot present. Wound 
dressed and the osteomyelitic process was seen to have extended almost to 
the edge of the gutter in all areas, in some up to the actual edge. 

7.2.47. Improved sufficiently to read, could dorsiflex the foot. Epileptiform 
seizures less frequent. 
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10 2 4y For the first time has had twenty four hours free from fits 
Granulations forming round the edges of the osteomyehtic bone 
i6 2 4y General condition markedly improved Now spends his time drawing 
with the recently paralysed arm, and with considerable ability ! 
ig 2 4y After consultation with the orthopaedic surgeon it was decided to 
attempt to remove the sequestrated bone The outer table was removed, and 
it was found that the bone of the inner table bled and might therefore be 
considered viable A tulle gras dressing was applied and the wound left open 
21 2 4y Movement of leg now completely returned and free from pain 
Extension removed Penicillin dosage reduced to 15 000 units three hourly 
242 4y Frontal bone covered with healthy granulations Flap drawn o\er 
and sutured lightly in position 
27 2 4y Penicillin stopped 
4 3 47 Wound healed 

9 3 47 Temperature loi 8® Slight cervical adenitis 

14 3 4y Temperature 104 4® Generalized glandular enlargement including 
neck axilla and groin Penicillin 45 000 units three hourly re commenced 

15 3 47 Erysipelas of facial wound 
20 3 4y AU subsided agam 

31 3 4y General condition excellent Discharged from hospital 

Patient was last seen towards the end of January, 1948 He is in perfect 
health Luminal is still being taken as a precaution, but there has been no 
evidence of any residual disability and his school record is testimony of his 
mental ability 
Covtmentary 

Penicillin undoubtedly saved this patient s life On the other hand 
complications appeared and spread in spite of the penicillin and without 
adequate surgical drainage it seems unlikely that he could have been saved 
The effect of penicillin was demonstrated most clearly in the recovery of the 
bone after the osteomyehtis Instead of the whole affected bone bemg cast 
off as a sequestrum, only the outer table had to be removed The line of 
cleavage betw een the dead and the viable bone was distmct and separation easy 
despite the short duration of the infection 

The sequence of neurological symptoms throughout the illness can, in 
Dr Whimster s opinion only be explained by a localized cerebral thrombosis 
which recovered 

In presenting the case the wnter would like to express his thanks to his 
colleagues who co operated closely throughout in particular Mr Crooks 
Dr Whimster and Mr McLeod, and to Sister Miss Hardy and the Nursing Staff 
to whom the patient owed so much 
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PRIMARY CARCINOMA OF THE EUSTACHIAN TUBE 
By E. R. GARNETT PASSE (London) 

W.W., Male aged 55, was referred to the Ear, Nose and Throat Department in 
March, 1946, complaining of deafness in his left ear of gradual onset, and an 
eight weeks history of a painless swelling on the left side of his neck. 

On examination the throat, nasopharynx, tongue and ear presented no 
apparent abnormality apart from a deviation of the septum to the left. In the 
neck there was a hard fixed gland palpable on the left side in the upper deep 
cervical chain. 

He attended for a further series of monthly examinations until June, ig46, 
during which time no further symptoms other than increasing deafness 
developed. In August he again attended, complaining of a fullness of the left 
ear accompanying.the deafness, and an eight weeks history of hoarseness of his 
voice. Examination showed slight increase in the size of the cervical gland, 
and evident thickening of the left drum, but no other abnormality. Bone 
conduction on this side was relatively increased and air conduction diminished. 
An X-ray of his sinuses revealed no abnormality. 

In November, xg46, excision of the cervical gland was performed at which a 
gland one inch in diameter was located deep to the stemomastoid, firm in 
consistency and fixed to the surrounding tissues. 

The pathologist's report was ; — " Lymphatic gland infiltrated with polygonal 
celled carcinoma." 

In January, ig47, posterior rhinoscopy revealed a mulberry-like tumour 
protruding from the mouth of the eustachian tube on the left side. An examina- 
tion of his post-nasal space under anaesthesia was performed, at which a granular 
ulcer was discovered extending from the left eustachian tube and the left 
pharyngeal wall behind it. Biopsy ; — “ Squamous celled carcinoma of naso- 
pharyngeal mucosa.” 

February yth, 1947. Operation. Direct approach to the lesion was 
obtained by splitting the soft palate and removing the hard palate sufficiently 
forward to enable adequate direct approach to the growth to be obtained. 

I then excised the growth with a diathermy knife — including the eustachian 
cartilage as far back as the growth extended — about half-an-inch. Then 
with a button I diathermied the whole area. The tumour extended backwards 
from the mouth of the tube as far as the Fossa of Rosemuller. 6x2 milhgram 
needles of radium were inserted into the nasopharynx in a Stent mould and 
removed 92 hours later. 

The palate healed by first intention and deep ray therapy was given to the 
left side of the neck. 

March 25th, 1947, the patient was discharged from hospital. 

November 4th, 1947. Sound union of palate — ^left side of post-nasal fossa 
clear of growth and fined by healthy scar tissue. The patient stated that three 
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weeks after the operation his hearing began to return and now has returned 
completely 

The case is of particular interest to otologists because of (i) its comparative 
ranty, (2) deafness as a presenting s5miptom and which cleared up on removal 
of the tumour, {3) the apparent slow growth of the tumour, and (4) the absence 
of any local signs of recurrence nine months afterwards 

Schumaker, reports a complete cure in a man of 60 who complamed of a 
six weeks history of fullness with accompanymg deafness in his left ear, the 
hearing of which had been impaired for a number of years The t5nnpanic 
membrane appeared to have a yellowish tmge The nasopharynx presented no 
abnormality and cathetenzation was accomplished Obstruction of the tube 
graduaUy occurred, and three weeks later a tumour observed in the mouth of 
the eustachian tube, biopsy revealing a Grade IV Squamous Epithelioma 
Therapy consisted of a 2 i milhcune radon seed implanted 7-8 mm into the 
tumour, and three weekly doses of 300 r to the neck though no glands were ever 
palpable 

Sixty-five days after treatment the patient’s heanng was better than he had 
experienced for a number of years His nasopharynx remained normal tiU 
his death from coronary accident three years after treatment At autopsy no 
microscopic or macroscopic evidence of tumour was discovered m the region of 
the eustachian tube 

Lawson in his review of the literature gives details of symptoms, signs, 
diagnosis and treatment, but few details of results He reports one case of his 
own m a man of 59 treated with 10,000 r and six 2-millicune radon seeds The 
pathology of the tumour was a transitional celled carcinoma and the patient 
was alii e, though no details were published 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF OTOLOGY 
February 7 tb, 1947 

Pt-esident—H. V. Forster, M.C., M.B., Ch.B., M.Sc, 

Transmeatal Attico-Antrotomy in Chronic Tympano-Mastoid 

Suppuration 

By A. TUMARKIN. F.R.C.S.(Edin.) 

Introduction . — ^Ten years ago I became convinced that radical mastoidectomy 
could not give me the results I wanted. Seeing a reference to the work of Thies 
on the transmeatal route (Thies, 1912 ; Trampnau, 1935-36) I decided to 
investigate its possibilities. This paper gives an account of the technique I 
finally evolved and of the results. 

Technique . — The operation is performed under general anaesthesia and the 
site of the incision is infiltrated mth weak adrenaline solution. The incision 
starts at Shrapnell’s membrane and ascends the outer attic wall to the roof of the 
external auditory canal (Fig.i). It then traverses the roof in the mid-line. At 
the junction of the osseous and cartilaginous canals it turns downwards and 
outwards. This marks out an elliptical flap which is easily elevated. The 
incision is made with a fine knife vid a slotted aural speculum and it is easy, 
using one edge of the slot, to catch the flap and roll it into the floor of the 
meatus. A little haemorrhage occurs and is easily controlled by pressure of the 
speculum. Ydien it is mopped or sucked away, the whole bone of the outer 
attic wall and post-superior wall is clearly seen. This approach sacrifices no 
skin and is confined strictly to the osseous canal. 

The bone removal should always commence at the tympanic ring. Fine 
labyrinth gouges 2 to 3 mm. in -width are used to excise semilunes of bone as in 
Fig. 2. This is the " mauvais pas ” of the operation because the facial nerve 
is in the direct line of the gouge. It is, however, a good sixth of an inch away 
and, TOth reasonable care, it need never be damaged. The bone at the tympanic 
annulus is very thin and can be cut away ^vith the gentlest of hammer blows. 
The aditus and the short process of the incus, the facial nerve, and the stapes 
come into -view almost at once, gi-ving perfect orientation. The cavity is 
extended by progressively flaking semilunes of bone from the cut margin. It 
is tempting — especially in deep narrow ears — to try and enter the antrum at a 
more superficial point T (Fig. 2), but that is a very grave mistake for the 
following reasons : first, it is much more difficult to cut a hole than to flake 
off an edge of bone, and the operator is easily disorientated (incidentally, 
the dental drill has no place in this operation). Also, if the antrum is success- 
fully entered at T there stiU remains the “ bridge ” between it and the annulus 
which has ultimately to be removed under the added disadvantage that it 
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tends to be obscured by blood seeping down fronri the cut bone above it By 
the flaking method the surgeon always has a clear view of the dry edge of bone 
which he has to remove 

It is useless to attempt this operation with punches A punch delicate 
enough to permit of use under direct vision could not bite the bone away A 
more powerful punch completely blocks the view and, being used blind, is 
dangerous , dislocation of the incus is almost certain to occur The same 
objections apply to attempts to “ protect ” the facial nerve by passing a 
Stacke director into the aditus This obscures the field, dislocates the incus 
and may indeed bruise the nerve The only satisfactory method is to use sharp 
gouges as descnbed above 

It might appear at first sight that three hands are needed one to hold the 
retractor, one to hold the gouge and a third to hold the hammer That appar- 
ently has been the practice on the Continent Thies entrusted the hammer to 
his assistant — a laborious and precarious technique Heermann constructed 
special self retaining retractors so that he could do the hammenng himself 
The most valuable retractor is a slotted speculum A set should be available 
nsing in half millimetres from 4 to 8 mm The largest possible speculum should 
be used so that the pressure is mamtamed on the cut flaps, thus ensurmg 
haemostasis 

The extent of the operation is determined by the findings If necessary, the 
whole mastoid process can be explored by excising the intervening bone The 
antenor pouch of the attic should be left till the last, when the surgeon is well 
orientated and has adequate space to manoeuvre The bone in that region is 
commonly rather thick but is readily removed by the same technique of 
progressively flaking off the cut margin Thus the incudo malleolar articula- 
tion IS exposed and the decision finally made as to the fate of the incus (Fig 3) 
The ossicle is often submerged m granulations but providing the incudo- 
stapedial articulation is intact it is justifiable to retain it These cases 
commonly recover ivith excellent hearmg Even if suppuration persists, 
it is easy at a subsequent operation to pick out the diseased ossicle The fate 
of the malleus depends on the incus There is nothing to be gamed functionally 
by leaving the malleus by itself, but the attached drum helps to protect the 
inner wall of the tympanum Even so it is advisable to amputate the head of 
the malleus which is prone to necrosis 

The operation cavity is carefully imgated and examined for loose spicules of 
bone and granulation tissue Then the skin flap is rolled into place It laps over 
the facial ndge and covers the raw edges nght up to the semicircular canal This 
is a most important feature of the operation (Fig 6) The functional results of 
mastoid surgery are greatly influenced by the rapidity \vith which epitheliahza- 
tion and healing of the aditus occur In radical mastoidectomy, the surgeon 
IS careful to shng the flap ivith sutures externally, but pays little attention to 
the state of affairs deep m Consequently the aditus and facial ndge are only 
too often permanently covered with granulations In attico-antrotomy the 
flap IS gently smeared into position and then Zelex penicillin is squirted m 
(see page 326) No sutures or ligatures of any kind are necessary 

The first dressing is done about a week later and consists merely of synnging 
the Zele\ out The whole after-treatment is painless, a most important feature, 
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especially when dealing with children. Nothing more than the simplest of aural 
toilets is necessary. In' some cases the ear is dry within three weeks. Frequently 
however, small granulations form in the roof at the site of the original incision. 
If neglected these grow downwards and obstruct the atticostomy. They do 
not adhere to the facial ridge because the latter is protected by the skin flap. 
The granulation should be gently snared off under cocaine anaesthesia, after 
which the cavity usually heals rapidly. In general, one may confidently 
expect a healed cavity within four to six weeks. In those cases which prove 
resistant the trouble is usually in the tympanum and not in the mastoid cavity. 

Rationale . — This underlines the rationale of atticotomy. In chronic 
otorrhoea the disease is in the middle ear, attic and aditus. The stress which has 
been laid on the idea of disease ramif3dng throughout the mastoid process has 
distorted the picture. Despite the exhortations of many authorities it is 
common practice to exenterate the mastoid process in search of outlying 
disease. Lempert (1938a), for instance, specifically states that a radical 
mastoidectomy should start with a complete exenteration of the process exactly 
as in a cortical mastoidectomy. We must condemn this attitude. From the 
practical point of view, it is shown to be unjustifiable by the fact that the 
limited excision of attico-antrotomy will produce better results by far. As to 
the theoretical.point of view, let us remember that in the great majority of these 
cases there are no outl3dng cells — diseased or otherwise. The process is 
hypoplastic and is of the ivory or diploetic type. Again chronic middle-ear 
suppuration is a very benign condition in 60 per cent, to 80 per cent, of cases it 
3delds to simple hygiene of the outer ear. We deduce that in those cases there 
can be little or no involvement of bone, and that the disease must be confined 
to the accessible soft tissue adjacent to the tympanic ring. In the remaining 
intractable cases, why must we fly to the opposite extreme of very radical 
surgery ? Surely there must be intermediate stages between the benign 
condition which we cure by simple hygiene and this desperate condition which 
demands complete mastoidectomy. Those intermediate stages will consist of 
a little caries of the tympanic ring — or of the ossicles and perhaps some accumu- 
lation of granulation and debris in the aditus or antrum. It follows that the 
operation of choice will commence at the tympanic ring and not finish there. In 
this way the main focus of the disease is immediately exposed and the surgeon 
can be guided by his findings. If the appearance suggests more extensive 
disease there is no difficulty whatsoever in following up. 

It seems to me that the heroic quality of the classical transmastoid approach 
(Fig. 4) has crept in because of our obsession with the intracranial complications. 
These loom too largely in our minds and in our textbooks. Whatever may have 
been the case in the past, to-day they are interesting rarities. I will concede 
readily that where such complications are suspected, the widest possible expo- 
sure is necessary and can only be provided by extensive circum-aural incisions. 
But these cases are rare, and they will become even rarer if we begin to pay 
attention to the functional significance of chronic otorrhoea. I am the last 
person to advocate indiscriminate surgery. Nevertheless I submit that any 
suppurating ear which has resisted conservative treatment should be explored 
by the transmeatal route without delay. In that way we could abolish the 
group of intracranial complications which is caused by neglected chronic 
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suppuration More than that, we could give our patients some prospect of 
retaining, if not improving, their hearing Is it an exaggeration to say that 
we are reluctant to do a radical mastoidectomy if hearing is good We fear 
to make it worse We prefer our patient to be deaf so that we can operate ivitli 
impunity Even if otorrhcea persists after the operation and deafness is as 
bad, or worse, we can claim to have saved him from the dreaded intracranial 
infections The following extract expounds that viewpoint — 

Objects sought xn operation — There are two pnncipal reasons why the 
radical mastoid operation should be done first, for the relief of an 
annoying and at times offensive otorrhcea , and second, the prevention 
of intracranial complications, which are always serious This does not 
mean that the radical operation should be resorted to in all cases of 
chronic suppurative otitis media which do not wholly recover under 
conservative methods of treatment Every case of chronic otorrhcea 
does not present the same degree of potentiaUy senous complications and 
each must be dealt wth on its own ments When the suppuration con 
tinues as the result of canous erosion or a necrotic process, intracranial 
complications are threatened, but on the other hand, if the disease is 
confined to the mucosal lining of the tympanum, it is quite unhkely that 
intracranial complications %viU anse, thus contra indicating a radical 
operation — Jackson, C , and Coates, G M , 1929 The Nose, Throat 
and Ear and Their Diseases, pp 537-8, London 
The \vnter of that article is led to the conclusion that mere persistence of 
discharge is not necessarily an indication for operation That is an attitude 
which I most strongly oppose Persistent otorrhcea is an indication for 
exploration of the attic and antrum I will except the occasional cases of 
eustachian infection which resist treatment They are ranties Most 
eustachian mfections are readily controlled by hygiene — ionization and attention 
to the nasopharynx The vast majonty of intractable cases have a post- 
supenor or a Shrapnell perforation In them pus is seeping over the floor of 
the aditus, fillmg Prussak's pouches and eroding the incus If we think of 
such cases from a point of view of function, we shall regard them Nvith the same 
urgency as the oculist regards chronic glaucoma 

Our aim must be to save the incus It is generally held that the functional 
results of radical mastoidectomy are not improved by preservation of the incus 
and that otorrhcea may persist if a diseased ossicle is retained Those are the 
penalties we pay for the delayed operations The position is quite different 
in atticotomy I now have a number of patients on whom I have been able 
to preserve a functioning incus and in every case the hearing is excellent This 
IS particularly important in the children of the poorer classes amongst whom 
bilateral middle ear suppuration is so common How are we supposed to treat 
these cases ’ MacCuen Smith advises as follows 

" It not infequently happens that young children suffer from a 
bilateral chronic otorrhcea which resists persistently all non operative 
measures for relief It has been my custom ivith these children to 
perform first a simple mastoid operation on the ear in which the heanng 
is more impaired, on the theory that the pnncipal pathology is located 
in the mastoid antrum and this procedure corrects the otorrhcea in a 
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fair number of instances. If the disease is not eradicated by this means, 
then a modified radical mastoid operation, which completely exposes 
the antrum, should be tried. This failing, we should seriously consider 
the advisability of performing the radical mastoid operation, selecting 
the worse ear first and noting the effect on the hearing, and should still 
further postpone additional operative measures if audition has been 
seriously impaired unless further complications threaten.”— S. MacCuen 
Smith ; Jackson and Coates, The Nose, Throat and Ear and their Diseases, 

542. 

It is not difficult to detect an undertone of defeat in these recormnendations, 
and the reasons are not far to seek. If the primary disease is in the aditus and 
attic, then exenteration of the mastoid process can do no good at all. This 
fallacious idea underlies Heath’s operation and also Barany’s operation of 
mastoidectomy without a meatal plastic. Both these procedures are uniformly 
disappointing. 

During the past year, I have operated on thirty-five school children. In no 
case was there the slightest complication. Nearly all of them left the hospital 
within a week and in most cases the ear was dry within a month to six weeks. 
Unfortunately these children are still not discovered soon enough — or the 
operation is postponed too long in the hope that conservative treatment may 
ultimately succeed. There is no real difficulty in recognizing the ear which is 
not doing well. It continues to seep a little foul pus — or it heals and then 
breaks down again. These cases should always be explored promptly. 

Criticisms . — In the past this operation has been subjected to fierce criticisms. 
We may list them as follows : (i) Performed in the dark in a pool of blood. 
(2) Instfficient room for manipulation. (3) Danger to vital structures — stapes, 
facial nerve ; dura and lateral sinus. (4) Cannot with certainty reach limits 
of disease. 

(1) The operation is performed in the brilliant light of a bull's eye reflected 
by a head mirror down a large aural speculum. Haemorrhage is reduced to a 
■rninimnm — first because the incision is a minute one and secondly because the 
soft tissues are firmly compressed by the aural speculum. Thus, no blood seeps 
from above down to obscure the point of attack. A little blood may well up 
from the depths but is easily absorbed by a pledget of wool. By flaking the 
bone from below upwards (i.e. from within outwards) one keeps the point of 
attack wen in sight aU the time. It is always above the tide mark of the blood. 
It is of course necessary periodicaUy to irrigate and suck out blood and pus so as 
to clarify the situation but I have never had to cut short any operation because 
the field was obscured with blood. 

(2) It is true that the approach is constricted. The skin flap is perhaps half 
as big as a postage stamp and instruments have to be correspondingly delicate. 
The operation is admittedly difficult and demands meticulous care and precision. 

(3) The danger to vital structures looms too largely in the imagination of the 
theoretical critic. Thies (Junior), declares that his father operated on 1,500 
cases -without a death and with very few major complications. I have myself 
performed over 300 attico-antrotomies without a single death. In three cases 
I have caused a transient facial palsy (i.e. subsiding -^vithin two weeks) ; in one 
case a labyrinthitis supervened which was cured by penicillin. I have never 
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injured the lateral sinus and although I have frequently exposed the dura of the 
middle fossa, I have never torn it or set up any intracranial complications 
(4) This cnticism loses its force when we recall the pathological conceptions 
on which the operation is founded In these cases e are deahng with localized 
disease in attic and aditus The antrum is usually involved in that its Imingis 
unhealthy Outlying cells are few and the whole tract recovers rapidly when 
it is adequately drained It should not be thought that this limits attico- 
antrotomy to a small proportion of cases Leaving out the rare cases in which 
intracranial complications are suspected the transmeatal route is applicable to 
at least 90 per cent of all cases The real refutation of these cnticisms lies m 
the results It is impossible to brush aside the statistics quoted by Thies and 
an analysis of my outi cases shows that the transmeatal operation can yield 
results which are m every way supenor to the classical operation 

Advantages — ^The intrinsic ments of the operation emerge when we compare 
it with alternative techniques Although Shambaugh finds it identical with 
ossiculectomy the very names indicate the fundamental difference between 
ossiculectomy and atticotomy In ossiculectomy the surgeon assumes the 
middle ear structures are useless and proceeds to ablate them In atticotomy 
the stress is on function The surgeon is out to preserve He explores the attic 
and antrum being guided entirely by the pathological findings It is said that 
the end result is the same, but this is incorrect It is true that m atticotomy 
the incus frequently must be sacrificed The fault lies not in the operation, 
but in the fact that we do it too late The folloiving account of ossiculectomy 
is extracted from Jackson and Coates' textbook 

Ossiculectomy may be done under local anesthesia but is quite 
painful Membrana tympani circumcised from ring— cut away from 
malleus, and removed 

To Extract Malleus 

(1) American method — Insert angled tenotome behind malleus and 
scrape it doivn — thus dividmg ligaments and tensor tympani Body 
of bone seized by Sexton’s upward graspmg forceps and delivered 
Traction on handle alone is usually disastrous resulting m fracture 

(2) Delstanche Brunschwig upward cutting ring curette is slipped up 
the manubnum, etc , etc 

Removal of Incus 

A choice of methods it may disappear altogether unless prelimmary 

disarticulation from stapes has been done Continental school uses 
nght and left incus hooks Amencan operators prefer opposite rotation 
of the incus hook Accidents are not mfrequent Sustained pressure 
by hook may damage faaal nerve Too strong backward pressure may 
lose ossicle m aditus, antrum, attic pouch, hypotympanum or eustachian 
tube mouth Successful in 40 per cent to 60 per cent Ments wder 
study and eventual employment of younger surgeons of special deftness 
One must be struck by the multiplicity of manoeuvres descnbed, the vanety 
of instruments necessary to perform them and the many disasters which are 
liable to attend them The removal of the malleus under direct vision dunng a 
radical operation commonly requires considerable force and it must be difficult, 
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dangerous and painful to scrape it from under cover of the outer attic wall. This 
blind groping can surely not be compared with the simple precision of atticotomy 
in which the ossicles are clearly exposed and examined before disposal. Nor is 
ossiculectomy likely to succeed unless the carious annulus is removed and the 
aditus drained. Efforts are indeed made to utilize an attic punch for that 
purpose, but as I have already pointed out the bone punch is futile and 
dangerous in that situation. In brief, ossiculectomy abandons the ossicles 
without a struggle. In this it is too radical. On the other hand it is too 
conservative in dealing with the disease. It cannot be extended at will. 
Any effort to use punches merely scrapes away the skin of the attic wall. 

The issue between attico-antrotomy and the various transmastoid operations 
has already been touched on but the main difference may be usefully 
summarized. First, although attico-antrotomy is perhaps the more difficult 
operation — it is from the patient’s point of view much smaller in every way. 
It takes from twenty to forty minutes. No sutures or hgatures are ever used 
and the manipulation of the soft tissues is reduced to a minimum. With the 
advent of sulphonamides and penicillin the post-operative complications of 
mastoidectomy have become rare, nevertheless they do still occur. We may 
note haemorrhage, stitch abscess, perichondritis, secondary sloughing and post- 
aural fistulation, collapse of the pinna and so on. None of these complications 
ever occurs in atticotomy. Again the post-operative dressings and after-care 
of a mastoidectomy do still entail much pain and misery. After atticotomy 
there is practically no pain or discomfort. Healing is achieved much more 
rapidly and the discharge is never copious or offensive. The functional results 
of attico-antrotomy are in my opinion unquestionably superior to those of the 
radical operation. This I attribute to the following factors : 

(1) Preservation, where possible, of the incus. 

(2) Accurate positioning of skin flaps over the aditus floor. This prevents 
formation of granulations at that point and promotes rapid epithelialization of 
the cavity. 

(3) Minimal excision of bone and minimal displacement of soft tissues. The 
radical operation leaves a comparatively large cavity which has to fill secondarily 
with granulations. These then contract down and are more or less covered with 
skin. It is agreed that one of the most important factors of function is the 
promotion of rapid healing. The atticotomy cavity has practically no raw area' 
to heal, with the exception of the anterior edge of the incision to which I have 
already referred. Healing time is thus reduced to less than half of the time 
required by mastoidectomy with correspondingly good effect on hearing. 

(4) In mastoidectomy the surgeon burrows from the surface downwards 
forming a conical cavity. The functioning tissues are reached towards the end 
of the operation, l5dng deep in the apex of the cone and liable to be obscured by 
blood seeping down from all sides. In the technique I have described the 
ossicles and aditus are exposed immediately and examined. The surgeon is 
alwa5's above the blood and cutting away from it rather than delving into it. 
He is thus able to preserve the functioning structures under direct vision aU the 
time. 

(5) The mastoidectomy cavity — even when apparently quite dry — can be 
a source of recurring trouble to the patient. Sometimes it is so widely open 
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FlC I 

Transmcatal attico antrotomv The incision 
Note the grinulat ons on the post superior 
quadrant of the tympanic ring The tym 
panic membrane in that region has collapsed 
on to the inner tympanic wall 



Transmeatalattico antrotoray The mauvais 
pas The flap has been elevated and is now 
thrust into the floor of the external auditora 
canal The first tuo semilunes of bone 
have been chipped aw a> carrying the 
granulations with them The long process 
of the incus comes into \ lew and the crura of 
the stape The antrum could be reached b> 
plunging a dental drill through the post 
superior meatal wall at T This is not 
recommended {see text) 


[fac p 3: 





Fic 3 

Transme.ital attico antrotomy The bone 
excision completed Showing incus, semi- 
circular canal, facial ner\e and stapes This 
shous a comparatively limited excision of 
bone The exposure can easily be extended 
forwards, upwards or badcivards The strip of 
bone overlying the head of the malleus would 
normally be remo\ed so as to gam access to 
Prussak's pouch 



FiC 4 

Classical radical mastoidectomy Showing post- 
auricular incision and radical e\cision of mastoid 
process (show n by shaded area) 
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that draughts of cold air can set up calorific effects on the labyrinth. The 
wax-bearing area is displaced into the cavity and so waxy crusts are liable to 
accumulate. The lining membrane is of poor vitality and is readily ulcerated 
by this mass. By contrast the atticotomy flap does not encroach on the wax- 
bearing area, so that crusts do not accumulate. The tiny cavity is lined by 
tough healthy skin and is tucked deep in out of harm's way. In favourable 
cases the patient is completely free of any further symptoms. 



Lempert's cndaural ant- 
auricular inastoidectomy 
Showing cndaural excision 
of skin, mobilization of 
concha and radical excision 
of bone as m Fig 4 



F:g 6 

Transmeatal attico*antro* 
tomy (author’s technique) 
Dotted hne shows skin 
flap turned do^vn^vards 
Note limited excision of 
bone (sho^vn by shaded area) 



Transmeatal attico antro- 
tomy (Popper’s route) A 
pre>auncular incision is 
made so as to expose the 
tympanic plate This is 
excised and the external 
auditory canal is entered 
through Its anterior wall 
Bone excision as in Fig 6 


The cndaural aiitauricular approach . — Many of my colleagues seem to confuse 
the approach described by Lempert (Fig.5) tvith the true transmeatal approach. 
Actually a comparison of the two techniques reveals that there is no resemblance 
whatsoever between them. Lempert (19386) indeed specifically states in 
describing his approach : 

The endaural antauricular operation on the temporal bone is not 
performed through the external auditory canal, but through a widely- 
opened mobile \vindow, which, together with the auricle, may be dis- 
placed in every direction over the temporal bone. 

The differences may be summarized as follows • 

(1) Lempert forms a wndow by excising a tnangle in the soft tissues of 
the outer half of the canal. 

The true transmeatal approach sacnfices no skin and is limited to the 
osseous canal. 

(2) Lempert starts by plunging a dental drill down into the antrum. 

In my opinion the dental drill is a bad instrument, especially when 
suppuration is present. This leaves the bridge to be dealt with later 
on. I have already discussed the disadvantage of this procedure. 
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(3) Above all, however, Lempert prescribes a radical excision of the 
whole mastoid process.- 

His operation is essentially a transcortical mastoidectomy. It only differs 
from the classical operation in that he approaches the cortex in front of the 
concha instead of behind it. 

The following extract from his description shows how radical Lempert’s 
endaural mastoidectomy is ; 

The surgeon must expose tegmen, zygoma, base of the petrous— 
the sinus plate and the fallopian canal. He must venture posterior to 
the entire course of' the lateral sinus and burrow down to the tip of the 
mastoid infero-anterior to the lower curve of the lateral sinus. He must 
expose the tympanic orifice of the eustachian tube, destroy the processus 
cochleariformis and avulse the tensor tympani. 

It is not likely that this operation will leave much useful hearing. 

Popper’s route (1946a) (Fig. 7). — ^Mention must also be made of Popper’s 
route in which extra space is obtained by partial excision of the tympanic plate. 
The route is proposed really for fenestration and similar procedures for which 
indeed it may have real value. Popper has, however, suggested that his route 
might be useful in otorrhoea. This is unlikely for the following reasons : 
the surgeon will be reluctant to open up clean tissue spaces — especially close 
to the temporo-mandibular articulation in the presence of chronic sepsis. 
Furthermore there is no real need for the extra space thus obtained in view of 
the fact that ample exposure is already obtained by the technique herein 
described. 

Indications . — ^The fundamental difference between atticotomy on the one 
hand and ossiculectomy and classical mastoidectomy on the other hand is most 
clearly brought out in considering the treatment of attic suppuration presenting 
via a small perforation in Shrapnell’s membrane. The discharge is minimal but 
intractable. The hearing commonly remains excellent for many years. In 
these cases ossiculectomy is mischievous. It inevitably impairs hearing and 
may not cure the suppuration. Radical mastoidectomy has just as bad an 
effect on hearing and leaves a large cavity which may continue to discharge 
even more than before. Atticotomy achieves exactly what McKenzie proposed. 

I have performed the operation frequently in this sort of case and almost always 
preserved the incus. The tiny cavity heals remarkably quickly and the hearing 
remains excellent. It should, however, not be imagined that atticotomy is 
only indicated in this limited group of cases. On the contrary, I would say that 
once a surgeon has fully mastered the technique he ^vill use it to the exclusion 
of all others. The only exceptions are : (i) cases in which intracranial or other 
complications are definitely suspected. (2) Cases in which the soft tissues of 
the meatus have become chronically thickened and deny access to the deep 
meatus. 

A thorough familiarity wth the transmeatal technique is invaluable in deal- 
ing vdth many other conditions also. Despite injunctions to the contrary I 
have had no difficulty in removing osteomata of the osseous canal. Secondary 
ossiculectomy (when a previous conservative mastoidectomy or atticotomy 
has failed) is performed with the utmost ease and I have converted many 
Heath operations into radicals by the same technique. In the past I have also 
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performed attico-antrotomy on a few cases of cortical mastoidectomy m which 
suppuration had persisted It is noteworthy that Lempert’s latest operation 
of tympanic sympathectomy is transmeatal and I believe with Popper (19466) 
that functional surgery of the ear will m the future be more and more associated 
with this route 

Results — In an effort to assess the value of atticotomy, a questionnaire was 
sent to fifty consecutive cases 

Forty-two replies were received, yieldmg the following figures 
All age groups were represented from 5 to 65 

Average stay in hospital 


Duration of disease after operation 7 days 


Under one year 

I 

Post operative pain 



I to 3 years 

13 

None 

28 


3 to 20 years 

14 

Slight 

13 


Over twenty years 

14 

Severe 

I 


It IS clear that we are very far from our ideal of *' early operation ” 


Healing 


Healing time 



The cases were then examined to 

I to 3 weeks 


14 

check the condition of the 

3 to 6 w eeks 


II 

cavity 


6 to 12 weeks 


2 

Completely dry tympano- i 
mastoid cleft 29 I 

! 38 healed 

Over 12 weeks 


2 

Dry mastoid cavity but ' 

> operation 

Effect on hearing 



slight discharge from | 


Improved 


21 

middle ear 9 , 

1 cavities 

Unaltered 


19 



Worsened 


2 


Slight discharge from mastoid as 
well as middle ear 4 

In no case was there any gross 
purulent discharge 

These figures were analysed as follows by the Department of Applied 
Mathematics, Liverpool University (Professor L Rosenhead) 

With data of this nature it is convenient to calculate two limits withm which 
the true proportion (e g of moist mastoid cavities) may be expected to he 
More precisely, we give below an upper and lower limit such that, if the expen 
ment were repeated many times under the same conditions and these limits 
calculated in the same way each time then the true proportion would he between 
these limits in 95 per cent of cases, outside in only 5 per cent 
We find 

(1) Mastoid cavity Proportion ‘ moist almost certain to he between 
2 per cent and 24 per cent (and therefore dry ’ between 76 per cent 
and 98 per cent 

(2) Middle ear cavity Proportion “ moist " almost certam to he 
between 17 per cent and 48 per cent (and therefore ‘ dry " between 
52 per cent and 83 per cent ) 

(3) Hearing With a probabihty of being correct lying between 92 • 5 per 
cent and 97* 5 per cent we may assert that the proportion " improved ” 
lies between 20 per cent and 67 per cent “ Unaffected ” between 
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15 per cent, cind 62 per cent., while the proportion " impaired ” is less 
than 18 per cent. — (R. L. Plackett, 24.4.47.) 

The following conclusions may justifiably be dra^vn from these figures : 

(1) Since 38 operation cavities out of 42 healed completely and since 
the remaining four do not produce any gross purulent discharge, attico- 
antrotomy is quite adequate for dealing with the disease in the mastoid 
process. The fear of leaving outlying disease is without foundation. 

(2) ^Vhen healing occurs it does so far more rapidly than after a radical 
operation. The figures quoted are the patients’ estimates and no doubt 
some reported a dry ear in the absence of overt discharge when in fact 
epithelialization was not quite complete. Several in fact reported a dry 
ear after the first dressing. Even allowing for this exaggeration it is 
clear that, in successful cases, healing takes place \vith gratifying 
rapidity. In six cases the patient was discharged as cured after the 
fourth dressing. 

(3) The effect on function is also gratifying. The following audiograms 
appertaining to four children (shown at the Otological Section of the 
Royal Society of Medicine on February 7th, 1947) demonstrate what can 
be achieved in suitable cases. In each case there had been bilateral 
chronic suppurative otitis media for many years. Conservative treat- 
ment cured one ear but failed in the other. Atticotomy was then 
performed on the infected ear. In each case there was a substantial 
improvement in hearing although in no case was the operated side as good 
as the opposite side. 

To sum up. — (i) Transmeatal attico-antrotomy is described and proposed as 
the method of choice for dealing with intractable non-complicated otorrhoea. 
(2) It is a minor operation from the patient’s point of view. (3) It is possibly 
more difficult than transmastoid operations. (4) It is not a dangerous operation. 
(5) Its results are extremely satisfactory. 

Acknowledgements . — I am happy to acknowledge my indebtedness to 
Mr. R. L. Plackett for the statistical analysis and to Mr. H. Zalin who has 
assisted me indefatigably, not only in the theatre, but also in the Out-patient 
department, where the vitally important after-treatment is given. 

On the use of Zelex penicillin : 

(1) The Zelex should be dry sterilized in small quantities in separate test 
tubes. 

(2) Any moisture sterilizing will denature it. 

(3) Even at best there is always some impairment of the “ gelling ” quality. 
Therefore a batch should never be re-sterilized. Throw any surplus 
away. 

(4) Mix the powder \vith penicillin solution of required strength. I use 
5,000 units per c.c. The proportions required are easily determined 
bj' trial. 

(5) When the mixture is still fluid suck it up into a Watson-Williams 
syringe using the straight sphenoidal cannula. 

(6) Wait till the mixture has set to a gel, i.e. it just emerges from the 
cannula in a semi-solid consistency. 

{7) Squirt it into the cavity under direct vision. 
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Audiogram of RL. aged ri History 
Bilateral chronic suppurative otitis media, 
three years Left ear recovered with con- 
servative treatment Right ear resisted 
treatment Right ear — post-superior perfor- 
ation with purulent otorrhcea Operation 
Right transmeatal atticotomy, si i 46 In 
hospital seven days Ear healed in seven 
weeks Incus preserved Average hearing 
gam 21 db 
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Fig io 

Audiogram of I G aged lo History 
Bilateral otorrhosa when teething condition 
subsided but recurred when she entered 
school Intermittent otorrhcea five years 
Conservative treatment cured left ear but 
failed to cure the right Right post-superior 
perforation with purulent otorrhosa Opera- 
tion Right transmeatal atticotomy In 
hospital five days Ear dry in seven weeks 
Incus preserved Average hearing gain 1 7 db 
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Audiogram of E P , aged 13 History 
-Bilateral chronic suppurative otitis media, 
three years Right ear recovered with 
conservative treatment Left ear resisted 
treatment Left ear— post-superior perfora- 
tion With purulent otorrhcea Operation 
Left transmeatal atticotomy si 1 46 In 
hospital seven days Ear healed in seven 
weeks Incus preserved Average hearing 
gam 21 db 
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Fig II 

Audiogram of PS, aged ii History 
Bilateral otorrhcea two years ago (also 
otorrhcea m infancy) Intensive conservative 
treatment for two months cured the left 
otorrhcea but not the right Right ear — post- 
superior perforation with purulent otorrhcea 
Operation Right transmeatal atticotomy, 
25 3 46 In hospital five days Ear dry in 
SIX weeks Incus preserved Average hearing 
gam 12 db 
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definitely that he could get better results than he ever got with any other 
operation. He expected the operation cavity to dry and he was disappointed 
if it did not. 

When the ear continued to discharge it discharged from the middle ear. 
His case No. i was a man who had a radical operation in childhood. His other 
oar became infected, and he came to him after eighteen months obviously very 
deaf. He treated him for three months before he finally operated. He operated 
and preserved the incus. The middle ear was still moist, but instead of a gross 
purulent discharge, there was a slight mucoid discharge which came from the 
middle ear. Ears which did not dry after an attico-antrotomy failed to do so 
because of discharge seeping from the middle ear and not from the mastoid. In 
the cases of partial cure the partiality of the cure was not due to disease in the 
mastoid, and those cases which did persist were reduced in number, if operated 
earlier. Early operation was a necessity. He was thinking not so much about 
adults, but about children. Many children of the working classes had bilateral 
otitis media, and were going to be crippled if surgeons did not save them. He 
had brought four of them to that meeting, and he had done thirty-five cases 
during the year, every one of those thirty-five had a dry cavity. 

Complications did occur after radical operation, but they should not be 
common. He did not suggest that these occurrences were a grave disadvantage 
of the radical, but still they did occur. 

On the question raised by Mr. Reid as to whether attico-antrotomy was 
effective when the child got an acute ear, it was essential to distinguish quite 
clearly between acute otitis media and the chronic infection for which he did this 
transmeatal attico-antrotomy. Most of these children did not have a properly 
developed pneumatic system of their mastoid and they were not liable to typicM 
acute mastoiditis. Cases were seen in which the ear continued to seep dis- 
charge from the eustachian orifice, but not from the attic if an attico-antrotomy 
had been done. The child was not liable to acute mastoiditis because the 
mastoid was not pneumatized. 

As to how one managed a procedure which was sometimes said to demand three 
hands, there was no difficulty in putting in the speculum, but it must fit tightly. 

The Phesident, in closing the discussion, said that he was familiar with 
Mr. Tumarkin’s work and the good results which, in chronic middle-ear suppura- 
tion, followed his operations by the external meatal route, but as Mr. Watk5m- 
Thomas had remarked, many of us, accustomed to operate from behind the 
auricle, found it easier to do so and further cholesteatomatous invasion at times 
was remarkably extensive, filling the cells of the mastoid apex even in young 
children. 

The more slender standard gouges appeared too thick in the shaft for these 
operations though Mr. Tumarkin had had some improved in the workshop. He 
had also spoken of the use of “ the third hand ”. He (the President) made use 
of this regularly in the intranasal approach to the bone overlying the lacrimal 
sac and in “ taking do\vn ” the crest in operations on the nasal septiun. 

Perhaps an assistant in the role of “ Blacksmith’s striker ” might also be 
helpful to those deciding to operate upon the tympanic attic and antrum by the 
meatal route. Regulation of the force applied had not been at all difficult in 
intranasal work. 
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Audiogram of RL. aged n History 
Bilateral chronic suppurative otitis media 
three years Left ear recovered with con- 
servative treatment Right ear resisted 
treatment Right car — post-superior perfor 
ation with purulent otorrhoea Operation 
Right transmeatal atticotomy, 21146 In 
hospital seven days Ear healed m seven 
weeks Incus preserved Average hearing 
gam 21 db 
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Fig 9 

Audiogram of EP, aged 13 History 
-Bilateral chronic suppurative otitis media, 
three jears Right ear recovered \vith 
conser\ative treatment Left ear resisted 
treatment Left ear — post superior perfora- 
tion with purulent otorrheea Operation 
Left transmeatal atticotomy, 2 i 1 46 In 
hospital seven days Ear healed m seven 
weeks Incus preserved Average heanng 
gam 21 db 
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Fig io 

Audiogram of I G aged lo History 
Bilateral otorrhoea when teething condition 
subsided but recurred when she entered 
school Intermittent otorrheea five years 
Conservative treatment cured left ear but 
failed to cure the right Right post superior 
perforation with purulent otorrheea Opera- 
tion Right transmeatal atticotomy In 
hospital five days Ear dry in seven weeks 
Incus preserved Average hearing gam 17 db 
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Fig II 

Audiogram of PS. aged ii History 
Bilateral otorrheea two jears ago (also 
otorrheea in infancy) Intensive conservative 

treatment for two months cured the left 
otorrheea but not the right Right ear — post- 

superior perforation with purulent otorrheea 
Operation Right transmeatal atticotomy 
2 S 3 4^ In hospital five days Ear dry m 
SIX weeks Incus preserved Average heanng 
gam 12 db 
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(8) Zelex must not be poured in whilst still fluid. It can seep under flaps 
or into the middle-ear cleft and act as a foreign body. 

(9) Remove seven to fourteen days later by gentle s}rringing and if necessary 
morcellement. 
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Mr. F. W. Watkyn-Thomas said that transmeatal methods had been 
practised for some eighty years and although they had achieved success in the 
hands of gifted surgeons, they had never been generally accepted. The reason 
■for this was that the difficulties of the operation made the methods unsuitable 
for general application. Mr. Tumarkin had mentioned and condemned 
removal of the outer attic wall by a punch with the transmeatal method. This 
was described by West and Scott in their " Operations of Aural Surgery ”, 
London, 1909. When he was their house surgeon five years later — in 1914 — he 
was forbidden ever to try anything of the sort. He could not see that the 
results were in any way superior to the modified radical, or, say, the trans- 
mastoid atticotomy. Here in his experience, and, he thought, in that of many 
of his colleagues, there was no danger to the hearing. The hearing was usually 
improved. The access was much easier, and he could not agree that it was 
necessary to remove the incus. If the incus was absolutely loose, lying in a 
mass of granulation, so that it came out of the end of a sucker, then he thought 
it was useless to leave it, but otherwise the incus could always be left intact. 
In fact one’s guide for the operation should be to see the crus of the incus lying 
on the external canal. 

Then came the question of accessibility. The majority of cases of attic 
disease were due to cholesteatoma, and he knew of no method by which one 
could tell, except by full exposure, how far that cholesteatoma extended. If 
there was cholesteatoma one could not remove it except by removing the 
matrix, and if the matrix extended far back into the antrum he failed to see how 
a surgeon, even of Mr. Tumarkin’s abihty, could reach it and eliminate it. 

The second question of accessibility was in cases in which there was a mastoid 
structure where one had compact bone with a central chain of cells which had 
been destroyed by suppuration and had left a cavity — an empyema — in the 
mastoid. He knew of no way of detecting that except by exposing it. There- 
fore, although he was impressed by Mr. Tumarkin’s skill and his excellent results, 
he must regard his procedure as retrograde so far as mastoid suppuration was 
concerned. 
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Mr R L Flett desired to support Mr Tumarkm as against Mr Watkyn 
Thomas Mr Tumarkm generally tried by previous X rays to find the limita- 
tions of work on the mastoid He himself was very well satisfied with the 
transmeatal operation He was also doing fenestrations through that route 
He ivished to pay a tnbute to Mr Tumarkm's method 

Mr Terence Ca\vthorne said that he thought that some form of meatal 
approach was becoming more popular m operations for chronic suppurative otitis 
media He had been accustomed for some years to using the endaural approach, 
and he could see that there might be some advantages for what Mr Tumarkm 
descnbed, but that it required suitable practice and considerable skili Those 
who had seen large numbers of school children suffermg from chronic suppura- 
tive otitis media would welcome the possibilities presented by this operation 
Mr I SiMsoN Hall had found a great many points of interest m 
Mr Tumarkin’s paper, but he could not help feeling that if discharge continued 
in one of these cases as discharge will in a small proportion of all operations it 
would be very difficult for him to satisfy himself that some diseased cells had 
not been overlooked, but as Mr Tumarkm had not quoted any figures he 
assumed that Mr Tumarkm was satisfied that m his hands this operation gave 
better results than any other form of radical mastoidectomy m suitable cases 
Mr W Ogilvy Reid spoke of the unfortunate tendency to recurrence of 
mastoid infection m children Children seemed to be liable to acute reinfection 
of the mastoid cavity subsequent to operation Some time before the late 
Mr G J Jenkins died he was working with him on a penostcal flap operation 
which he (Mr Reid) later published in 1942 (/ Laryng and Otol , Ivii, 405), 
the aim being to try to prevent the spread of any subsequent infection of the 
middle ear to the mastoid cavity formed by the operation That flap operation 
had been very effective in limiting the spread confining it to the middle ear 
He wshed to ask Mr Tumarkm whether he had found the recurrence rate 
diminished m any way by his particular technique He wondered whether 
the provision of drainage from the attic cut short any subsequent attack of 
otitis media 

Mr a Tumarkin, in reply said that Mr Watkyn Thomas had raised what 
were, after all, the standard objections to the operation, and short of repeating 
what he had already said in the paper he could not say any more m answer to his 
objections He believed that no particular difficulty would stand m the way of 
any competent surgeon carrymg out what he had advised 

Mr Cawthome had spoken of skill m the operation and in the after- 
treatment One of the essential features of attico antrotomy was that the after- 
treatment was simplicity itself Members must have been struck by the 
rapidity of healing in many cases he had shown Of course, cases did come 
along which involved special difficulty nevertheless when he did an attico- 
antrotomy he expected to syringe the Zelex out a week or ten days later and to 
see the patient thereafter once a week for a month and, at the end of that time, 
no more trouble 

Mr Simson Hall had asked for statistics, but he did not know how his own 
figures could be quoted with any real significance against somebody else’s 
Attico antrotomy was an operation based on a definite conception of pathology 
It set out to do certain things and it did them Actually he would say quite 
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definitely that he could get better results than he ever got \vith any other 
operation. He expected the operation cavity to dry and he was disappointed 
if it did not. 

^Vhen the ear continued to discharge it discharged from the middle ear. 
His case No. i was a man who had a radical operation in childhood. His other 
ear became infected, and he came to him after eighteen months obviously very 
deaf. He treated him for three months before he finally operated. He operated 
and preserved the incus. The middle ear was still moist, but instead of a gross 
purulent discharge, there was a slight mucoid discharge which came from the 
middle ear. Ears which did not dry after an attico-antrotomy faded to do so 
because of discharge seeping from the middle ear and not from the mastoid. In 
the cases of partial cure the partiality of the cure was not due to disease in the 
mastoid, and those cases which did persist were reduced in number, if operated 
earlier. Early operation was a necessity. He was thinking not so much about 
adults, but about chddren. Many chddren of the working classes had bilateral 
otitis media, and were going to be crippled if surgeons did not save them. He 
had brought four of them to that meeting, and he had done thirty-five cases 
during the year, every one of those thirty-five had a dry cavity. 

Complications did occur after radical operation, but they should not be 
common. He did not suggest that these occurrences were a grave disadvantage 
of the radical, but still they did occur. 

On the question raised by Mr. Reid as to whether attico-antrotomy was 
effective when the child got an acute ear, it was essential to distinguish quite 
clearly between acute otitis media and the chronic infection for which he did this 
transmeatal attico-antrotomy. Most of these children did not have a properly 
developed pneumatic system of their mastoid and they were not liable to typical 
acute mastoiditis. Cases were seen in which the ear continued to seep dis- 
charge from the eustachian orifice, but not from the attic if an attico-antrotomy 
had been done. The child was not liable to acute mastoiditis because the 
mastoid was not pneumatized. 

As to how one managed a procedure which was sometimes said to demand three 
hands, there was no difficulty in putting in the speculum, but it must fit tightly. 

The President, in closing the discussion, said that he was famihar with 
Mr. Tumarkin’s work and the good results which, in chronic middle-ear suppura- 
tion, followed his operations by the external meatal route, but as Mr. Watkyn- 
Thomas had remarked, many of us, accustomed to operate from behind the 
auricle, found it easier to do so and further cholesteatomatous invasion at times 
was remarkably extensive, filling the cells of the mastoid apex even in young 
children. 

The more slender standard gouges appeared too thick in the shaft for these 
operations though Mr. Tumarkin had had some improved in the workshop. He 
had also spoken of the use of “ the third hand ”. He (the President) made use 
of this regularly in the intranasal approach to the bone overling the lacrimal 
sac and in “ taking down " the crest in operations on the nasal septum. 

Perhaps an assistant in the role of “ Blacksmith’s striker ” might also be 
helpful to those deciding to operate upon the tympanic attic and antrum by the 
meatal route. Regulation of the force applied had not been at all difficult in 
intranasal work. 
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Healing of Experimental Labyrinthine Fistulas Further Observations 
J R LihDSAY, MD (Chicago) Arch , 1947, xlvi, 5, 584-600 

Further observations on factors influencing osteogenesis at the site of the 
labynnthine fistula are presented and the role of the co\ cnng flap is considered 
m particular 

The interpretation based on the previous experiments that success in 
maintaining a patent fenestra m a semi-circular canal is dependent on the 
degree to which the membranous canal is preserved in its normal position at 
the outer penphery of the bony canal, where it is free to come into direct 
contact with whatever covering may be used over the fistula, appears to be 
supported 

R B Lumsden. 

Symposium on Fenestration of the Labyrinth 
Lempert Fenestra Nov Ovalts Operation for the Restoration of serviceable unaided 
hearing in Patients with Clinical Otosclerosis Its present evolutionary 
status Julius Lempert, M D (New York) 

Osteogenesis following Fenestration of the Vestibular Labyrinth of the Rhesus 
Monkey A controlled experimental study Julius Lempert, M D 
(New York) , Philip E Meltzer, MD (Boston), LeRoyA Schall, 
M D (Boston) , Dorothy Wolff, Ph D (New York) 

Revision of the Fenestration Operation Philip E Meltzer, M D (Boston) 
Medical and Surgical care of the patient selected for Fenestration of the Labyrinth 
K M Day, M D (Pittsburgh) 

Training of Surgeon and selection of patient for the Fenestration Operation 
J H JIaxwell, M D , Ann Arbor, Mich 
General Correlation ^Iarvin F Jones, M D (Neu York) Arch Otolaryng , 
1947, xlvi, 4, 478-548 

In his article entitled " General Correlation Marvm F Jones summarizes 
the lessons to be learned from this symposium as follows 

1 " There is a definite and too great element of error in the present 
methods of amvmg at a diagnosis which precludes dogmatism 

2 “ Training methods for the development of understanding, capable 
fenestration surgeons should be subject to the approval of authoritative 
bodies 

3 " Certification of those trained in fenestration surgery should be 
implemented by the Amencan Board of Otolaryngology at once as a 
protection to the public 

4 " Ansesthesia for fenestration should receive more attention on the 
basis of blood control and safety. 
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5- “ The Lempert endaural fenestration operation performed by a 
competent otologic surgeon, properly trained, improves hearing to the 
useful level. The patient’s hearing can be maintained for ten 3'ears in an 
indefinite percentage of selected cases. The figures reported thus far 
are so divergent that it seems inadvisable to state a definite percentage. 
I would feel justified in sajdng there is a permanent improvement 
in more than 50 per cent. 

6. “A comment which I deem in order concerns the medical informa- 
tion liberated to the lay press. The public is entitled to know the 
applicable advances in medicine. Unfortunatety, there has been no 
distinction between reporting experimental progress and reporting 
established procedures. The first enthusiastic statements are not 
apt to be the final, soberly considered deductions. The old pendulum 
idea holds also in medicine. The first flush of optimistic endeavour is 
sometimes followed by an overly pessimistic phase as the other extreme. 
Opinion \vill finally settle dowm to correct values.” 

R. B. Lumsden. 
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Syjiposium on Vertigo before the American Otological Society 
{A .i„. Otol., Rhin. and Laryng., 1947, Ivi, 514.) 

The Sjnnposium takes the form of four papers followed by a Summation. 
I. The Physiology of the Vestihidar Mechanism in Relation to Vertigo. 
W. J. McNally (Montreal), 514. 

" Vertigo may be defined as a consciousness of discord in the postaural 
_;mechanism. Maintenance of posture depends upon information received, the 
' li-' vjinths . . . (and other) so-called Kinesthetic sensations. This information 
is crrrelated in the consciousness, and conflicting information from any source, 
or failure of the central nervous system to co-ordinate this information leads to 
confusion in the mind of the individual ; this is what we call vertigo or 
dizziness.” 

Following the above definition of vertigo, the study is divided into sections. 
The first is a concise review of the experimental work on the subject during 
the last hundred years, well worthy of reference, but so concise as to defy further 
^straction. The second part is devoted to vestibular tests. 

The Slow Tilt Test. Grahe describes two. In the first the patient, strapped 
to a frame is tilted from an oblique to the vertical position %vith his eyes closed. 
Failure to detect the vertical position is indicative of utricular dysfunction. 
In the second test, the patient is tilted about a horizontal axis. Normally the 
head should maintain the erect position ; failure to do so again indicates 
utricular d5'sfunction. These tests have not received general acceptance. 

The Rapid Tilt Test. The reaction of a patient to rapid tilting is primarily 
a test of vertical semi-circular canal function. It has the objection that, in a 
lesion of long standing compensation may develop and the reaction appear 
normal. 

Caloric Stvmdation of the Labyrinth. This test has the advantage over the 
rotation test that it stimulates only one labyrinth at a time, and over the 
galvanic in that it stimulates the end organ only and not the nerve. Barany’s 
Convection current theory is probably the best explanation of the reaction. 
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Kobrak’s method of minimal stimulation is generally regarded as the best 
method of application MTiile it is known that the reaction may vary in the 
same subject from day to day, there is no evidence of habituation and lessening 
sensitivity wth repeated stimulation Recent expenments ha\e cast some 
doubt on the validity of Evald’s Lav. of maximal and minimal stimulus 

It IS stressed that “ a clinical vestibular test must be as all informative as 
possible and yet it should be as simple as possible ' ’ 

At the present time the \ estibular tests in common use rely on the reaction 
of the eyt muscles to vestibular stimulation In point of fact the whole 
musculature of the body is under the mfluence of the labynnth It is probable 
that the tests vtU be more revealing when we have a greater knowledge of the 
response in other muscle groups 

n The Sympiomaiology of Vertigo Alfred Leivy (Chicago), 534 

Vertigo like headache may occur as a symptom of almost any lU to which 
the flesh is heir The point of origin may he in the field of mtemal medicme 
otology, neurology or ophthalmology, but the symptom becomes manif^t 
through disturbance or destruction of the vestibular centres of the brain 
Vertigo of peripheral origin is recognized by the associated aural manifesta- 
tions, local objective lesion, deafness and tinnitus, and, if present, a falling 
reaction influenced by head position 

Many of the cases of lertigo not demonstrably due to local penpheral 
disorder are of toxic ongin — focal infection, fumes (e g Carbon Monoxide) 
or drugs being administered for some other condition, a recent example bemg 
streptom>cin Diagnosis is by recognition of the potential cause and its 
ehmination 

The majonty of central causes of vertigo, affect other nerves than the 
Vnith, and to a large extent their diagnosis depends on recognition of these 
associated findings 

Postaural nystagmus is, in the wnter's opinion, mvanably of central, 
generally subtentorial, ongm, as also are all forms of vertical nystagmus A 
coarse, persistent, slow n>stagmus of vestibular type not influenced by head 
position, and increasing instead of decreasing with time suggests a cerebellar 
lesion, certainly if it is toward a dead labynnth A diminished or lost labyrin- 
thine response may be due to either a central or a penpheral lesion, but a 
perv erted response mvanably denotes a central lesion 

The paper concludes with Leidler's classification of vestibular symptoms 
{vide Leidler, R Praci Otol , Rhtn Laryng , J^Iay and June 1939, 11, 86 and 

152) 

(1) I^estibular sjTnptoms suggestive of central nervous system disease 

1 Severe attacks of dizziness over a long period with constant heanng 

2 Unilateral or bilateral disturbance of vestibular reaction wnth constant 
normal heanng 

3 Long lasting spontaneous nystagmus of at least second degree with 
normal heanng 

4 Occurrence of severe headache or increase of existing headache 
simultaneous with severe dizzmess 

5 Perverted nystagmus reactions, especially predommance of the 
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slow component and disturbances of rhythm (in the direction of 
conjugate deviation). 

6. Postural nystagmus. 

7. High grade n5'stagmus without dizziness, or if both are present 
independent of each other. 

(ii) Vestibular signs conclusive of central nervous sj'stem disease. 

1. Unilateral loss of hearing and vestibular response mth spontaneous 
nystagmus of at least second degree, to the same side. 

2. Unchanged second degree nj'stagmus in the same direction for longer 
than a week. 

3. Continued second degree pure rotary nystagmus over a long period. 

4. All forms of vertical nystagmus. 

5. Unilateral or bilateral caloric inexcitability in the presence of normal 
hearing and normal rotation response. 

6. One phase reactions (conjugate deviation). 

7. Dizzy spells with loss of consciousness. 

8. Occurrence of long lasting changes of head posture during examination 
of the vestibular nerve, sometimes with somnolence or sleep. 

III. Pathology of Vertigo arising from the Peripheral Vestibular Apparatus. 

J. R. Lindsay (Chicago), 541. 

1. The pathologic disturbances which are associated with most clinical 
conditions giving origin to pseudo-Meniere’s syndrome (vertigo without auditory 
symptoms or central neurologic signs) are not known. The localization has 
rarely been proven. The postural vertigo which is a characteristic of this group 
usually corresponds to the type which is most frequent in proven disease of the 
posterior fossa in that a positional nystagmus occurs which changes direction 
vith alteration of the position of thehead. A central origin is therefore suggested. 

2. Vertigo of peripheral origin has been satisfactorily explained in labyrin- 
thitis of various types, tumors and fractures of the labyrinth. 

3. In concussion of the labyrinth the pathologic lesion has not been 
adequately demontrated. A temporary threshold dip at the C frequency 
has been shown. A subarachnoid haemorrhage which extends along the 
r’essels and nerves into the porus acusticus and even into the perilymphatic 
spaces is common after head trauma and following craniotomy. 

The degree of haemorrhage into the porus acusticus and the perilymphatic 
space which is necessary to interfere with function is, however, indefinite. 
Probably a frank haemorrhage into the labyrinthine spaces is necessary for any 
marked disturbance of function. 

The pathologic explanation for the apoplectic onset of deafness, tinnitus and 
vertigo in a previous^ healthy ear has not been demonstrated. An interrup- 
tion of circulation or a haemorrhage are considered to be most probable. 

4. The pathogenesis of a toxic neuritis or neurolabjrrinthitis is not clear in all 
cases. For example, the occurrence of progressive neural degeneration in 
otosclerosis, as well as that which sometimes occurs as a complication after the 
fenestration operation, has created special interest. 

5. The histopathologic disturbance in idiopathic labyrinthine dropsy lacks 
an fetiologic explanation. 
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Degeneration of neural elements appears to be a late accompaniment of 
this type of hydrops, whereas in serous labyrinthitis the degeneration of neural 
elements occurs early 

Degeneration of sensory structures withm the endolympliatic spaces and the 
stria vascularis appears to parallel the development of hydrops in serous 
labyrinthitis but may be slight or absent in comparatively long standing cases 
of idiopathic hydrops (Author's Summary ) 

IV Incidence of Vertigo in Neurological Conditions I Levy and 

J L O'Leary {St Louis), 557 

The neurological evaluation of vertigo as a symptom is dependent to a large 
extent on the associated phenomena The author discusses the various 
locations of lesions which may give rise to vertigo In general terms lesions of 
acute onset are more liable to produce this symptom than the more insidiously 
developing lesions Vertigo has not been a particularly useful symptom in 
contributing to the diagnosis of cerebellar lesions 

Eight cases are presented in detail, illustrating different problems in the 
differential diagnosis of Meniere’s Disease 

V Summation A C Furstenberg Ann Arbor, 576 

1 Vertigo may be a symptom of some toxic disorder Its occurrence 
in septic patients, after the administration of certain drugs and more recently 
of the antibiotic streptomycin, is considerable proof of this assumption 

2 Vertigo may be one of the manifestations of a nervous depression The 
diagnosis is usually not difficult, although a satisfactory therapeutic response 
IS not always obtainable In this connection a word of caution is offered The 
otologist must be careful not to do or say something that will fix the patient’s 
symptoms upon some specific cause When one offers a precise explanation 
for the patient's ills and assures successful results from treatment or an operation 
there is always the risk of a therapeutic failure and the permanent crystalliza- 
tion of the patient’s symptoms The sedative dilantin has seemed to benefit 
some of these patients 

3 Vertigo IS occasionally a symptom of hypertensive disease The prospect 
of relieving the patient of this troublesome condition is favourable if surgical 
measures result in a substantial reduction in blood pressure 

4 Organic lesions of the central nervous system may produce vertigo 
but they are usually associated conspicuously with other clinical signs of intra- 
cranial disease The classical example is the cerebellopontine angle tumour 

5 There are instances when vertigo is the result of an end organ lesion 
in the acoustic nerve The vertigo derived from this source, as for example 
that of Meniere’s disease, is so specifically charactenstic as not to be confused 
with any other type I speak succinctly and without fear of derision that if the 
patient suffers a violent paroxysmal vertiginous attack — one that fells him in 
his tracks — we are dealing m all probability with an end organ lesion, not an 
intracranial disease (Author’s summary ) 

Note The above papers are so condensed that it is impossible to abstract 
them m any detail Those interested in the subject are recommended to read 
them m their original 
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(ESOPHAGUS 

Treatment of (Esophageal Varices by Injection of a Sclerosing Solution. 
Heeman J. Moersch, M.D. (Rochester, Minn.). Jour. A.M.A., 
November 22nd, 1947, cxxxv, 12, 754. 

Roentgenological examination is of great value in the diagnosis of oesophageal 
varices but is not infallible. In doubtful cases oesophagoscopy should be 
employed. 

The VTiter reports results of treatment in twenty-two cases of oesophageal 
varices in which gastro-intestinal haemorrhage occurred. The patients were 
treated by the injection of sodium morrhuate into the varices through an 
oesophagoscope. All patients were followed for a period of at least three years. 
Twelve of the patients have had no further bleeding after treatment. Patients 
in whom unsatisfactorj' results were obtained, invariably were found to have 
varices in the cardiac end of the stomach as well as in the oesophagus. 

^^^:ere the stomach is involved as well as the oesophagus, some other form of 
treatment such as portal caval anastomosis or the resection of the cardiac end 
of the stomach and the lower end of the oesophagus should be considered. 

The article is illustrated, has three tables and a bibliography. 

Angus A. Campbell. 

MOUTH 

Diseases of the Salivary Glands. A. C. Furstenberg, M.D. (Ann Arbor, 
Michigan). Jour. A.M.A., January 3rd, 1948, cxxxvi, i, i. 

This discussion is limited to a consideration of parotid and submaxillary 
glands. The commonest cause of infection in these glands is due to the presence 
of a salivary calculus and its most frequent location is in \Vharton’s duct, 
although it sometimes occurs in Stensen’s duct. When the gland is acutely 
inflamed, antibiotics and symptomatic treatment should be employed. During 
the quiescent period, the stone should be removed surgically by the intra-oral 
route. When the glands are chronically inflamed, it may be necessary to 
remove the whole gland by external operation. 

Syphilis, actinomycosis and tuberculosis are rarely found. Injury and 
dehydration are potent factors in these infections. Pilocarpine therapy is 
frequently effective in inflammatory cases, accompanied by dehydration. 

The commonest type of neoplasm is the mixed tumour. In its removal, 
the surgeon must not fail to eradicate the lesion completely for when it recurs, it 
usually presents carcinomatous changes and further surgical efforts are futile. 

Angus A. Campbell. 

MISCELLANEOUS 

Scleroma : A Clinico-Pathological Study of Seven Cases in one Family. 
H. James Hara, Orlyn B. Pratt, Milton G. Levine and Robert E. 
Hoyt (Los Angeles, California). Ann. Otol., Rhin. Laryng., September, 
1947, hd, 769. 

1. A detailed study on seven cases of scleroma from one famUy is presented. 

2. Histologic changes in the mucous membrane of the respirator}'^ tract — 
from the incipient nasal catarrh, followed successively by suppurative rhinitis, 
atrophic rhinitis, chronic granuloma to the final deforming scleromatous scar — 
are shown. 
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3 Of the various therapeutic measures tned streptomycm in an adequate 
dose is the most promising ? 

4 A diagnosis of scleroma can be made by trained bacteriologists and 
serologists long before histologic changes are recognized {Author s Summary ) 

BelVs Palsy Pathology and Surgery A Report concerning fifty patients who 
were operated on after the method of Ballance and Duel Karsten 
Kettel, SID (HiUerod, Denmark) Arch Otolaryng , 1947, xlvi, 
427-472 

The author sets out to estimate the value of the operation and to try to 
arm e at a deeper understanding of the pathology 

Changes which have not been descnbed earlier have been demonstrated 
both in the mastoid cells, and m the facial canal itself 

Etiology and Pathogenesis 

Much seems to mdicate that Bell’s palsy is a pathogenetic entity, the pnmary 
and central feature of which is a ‘ dysregulation ” of the circulation, which 
probably takes place near the stylomastoid foramen In most cases the 
nerve as the most susceptible tissue suffers alone , m other cases the surround 
ing, more resistant bone is also affected The result is ischremic paralysis and 
ischffimic bony necrosis respectively The consequence of the lack of blood 
supply of the nerve is oedema with subsequent degenerative changes the 
nerve is thus compressed in its bony canal which causes further impairment 
of the vascular supply, so that a vicious circle arises the process being reversible 
Thus the actual cause of the paralysis is the ischaemia , the compression in the 
fallopian canal is only a secondary phenomenon and not as maintained by 
most authors the real cause of the paralysis In extreme cases ischsemic 
necrosis of the nerve may be the result 

Surgical Therapy 

In 85 to go per cent of the cases Bell s paresis subsides under suitable 
conservative treatment In selecting the the last 10 to 15 per cent of the 
patients Anglo American authors rely on the faradic reaction, maintaining 
that if the response becomes negative the patient will not recover at all or mil 
only recover partly if conservative treatment is instituted It is shown that 
this does not hold true, and the explanation is that the faradic stimulus is of too 
short duration to excite contractions of the musculature the chronaxia of which 
has become extended 

Fifty cases have been treated surgically on the basis of the foUowmg three 
indications — 

1 A decompression should be done in cases in which signs of beginning 
mobility have not appeared after an observation penod of two months 

Indication (i) ought to be considered as serving temporanly until better 
means have been obtained for selecting the early cases for operation 

2 A decompression should be done if the spontaneous recovery of mobility 
has ceased before complete restitution has been obtamed 

3 Decompression is indicated in relapsing paresis 

R B Lumsden 
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The Antihistaminic Drugs. George L. Waldbott, JI.D. (Detroit). Jour. 

A.M.A., September 27th, 1947, cxxxv, 4, 207. 

The most promising of these drugs are antistin, neoantergan, pyribenzamine 
hydrochloride and benadryl hj'drochloride. They inhibit secretion induced by 
histamine in the lacrimal and salivary glands and the mucous glands of the 
bronchial tree. They produce local anaesthesia when injected as well as when 
applied locally. They do not neutralize histamine chemically nor do they 
prevent its production in the body. They are believed to compete with 
histamine in its affinity for the cells. They are entirely palliative, since 
symptoms recur in four to six hours. There is no indication of a cumulative 
action or of addiction to the drug. In hay fever, they are most beneficial 
during the first part of the season when the nasal mucosa secretes clear, watery 
fluid and when there is no evidence of secondary infection. Waterlogged 
mucous membranes and nasal polyps shrink visibly within thirty minutes after 
ingestion of the drug. This is also true in perennial allergic rhinitis in the 
absence of suppurative changes. 

Side effects, such as drowsiness, dizziness, headaches, nausea, dryness in the 
throat and muscular tuntching may appear with the first dose and be absent 
later or vice versa. 

The article has three figures, two tables and a bibliography. 

Angus A. Campbell. 
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THE PHYLOGENY OF THE MAMMALIAN 
TYMPANIC CAVITY AND AUDITORY 
OSSICLES 

By JOHN GERRIE (Aberdeen) 

Few problems in morphology have aroused more interest m the last 
hundred years than the evolution of the tympanic cavity and auditory 
ossicles The subject has been approached along two avenues, from the 
paleontological aspect and from the ontogeny of present day animals, and 
although one or two minor points still require clanfication, the main course 
pursued may now be regarded as finally settled 

In reviewing the work which has been done on the evolution of the 
tympanic cavity and ear ossicles, Westoll has pointed out that much of our 
information as to the detailed homologv of the ossicles has been obtained 
from adult and embryonic stages of living mammals and reptiles, whereas 
mammals have originated from the extinct Therapsid reptiles which are 
not closely related to the reptiles of the present day In addition, Romer 
has stated that it is unwise to depend too much on conditions present in 
so called “ pnraitive ’’ living fishes, amphibians and reptiles, as these 
forms are often highly specialized and are therefore degenerate, and that 
more importance is to be attached to the form presented by more general- 
ized fossil ancestors 

It will be well, therefore, to trace first the course of mammalian 
evolution through the ages, as it is understood at the present time (Fig l) 
The ongin of the first pnmiUve vertebrates is still unknown Various 
theories have been advanced, putting fonvard the claims of vanous 
invertebrate groups for this honour, but the question has never been 
satisfactonly settled Thus, Patten holds the view that the vertebrates 
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were derived from the arachnid stem, but the objections to this view, 
according to other observers, are formidable. As Gregory has said, the 
real ancestors of vertebrates are either still hidden in unexplored rock of 


P^ISTOCENE AND RECEm:~1 Ma-r., 



A. Rhipidistia. 

B. Labyrinthodonts. 

C. Microsauria. 

D. Cotylosaurs. 

E. Pelycosaurs. 

F. Therapsids. 

G. Mammals. 


1 . Osteolepis. 

2. Eusthenopteron. 

3. Ichthyostega, etc. 

4. Eogyrinus, etc. 

5. Captorhinus. 

6. Dimetrodon. 

7. Gorgonopsia, Therocephalia, etc, 

8. Cynodonts. 

9. Tritylodon and Ictidosauria. 


Fic. j. 

The descent of the mammals. 


pre-Silurian ages, or have been wiped out for ever by the destructive 
forces of erosion. 

The first vertebrates were undoubtedly marine and agnathous (jaw- 
less), and were probably like the cyclostomes (lamprey, hagfish), of the 
present day. Although fossil remains of these fost vertebrates are found 
in the Ordovician system (about 400 million years old), it is onty in the 
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Devonian period, some hundred milhon years later, that fishes were first 
found in abundance Towards the end of the Devonian period, about 
280 million years ago, the most important theatres of evolution of bony 
fishes were continental bodies of water, rivers and lakes, which were not 
very stable because of climatic conditions, and because the earth’s crust 
in these regions was being warped and distorted in the aftermath of one of 
those great “ earth-storms ” which result in the production of vast 
mountain ranges The development of land vegetation dunng the 
Devonian and Carboniferous penods culminated in the growth of vast 
forests on the swampy surfaces of vast tracts of sand and silt brought down 
by streams from these Caledonian mountain chains , these sw amp 
forests are the source of our most important coal seams In such unstable 
conditions, it was a great selective advantage to any vertebrate to be able 
to withstand drymg-up of its home waters Few of the multitudinous 
variety of fishes present at that time could have survived this ordeal, 
and there would appear to be only two groups which could have claims 
to the honour of standing nearest the mam evolutionary line These are, 
the lung fishes or Dipnoi, and the Crossopterygian fishes (e g Osteolepsrs, 
Etisthenofileron) Both groups had a lung in addition to gills, and this 
allowed them to breathe atmospherie air when the streams and swamps 
became dry In addition, the present-day descendant of the Dipnoi, the 
lungfish (Cptcsmtodns) of Australia, in its embryonic development, 
closely parallels certain living salamanders, while Laitmena, the only 
living Crossopterygian, in some ways resembles both the lung fishes and 
amphibia The Crossopterygians and early Dipnoi had, like most fishes, 
pectoral and pelvic fins essentially homologous with the paired limbs of 
higher vertebrates , but the structure of the limb skeletons is sufficient 
to show that these two groups must include the only possible ancestors of 
the higher vertebrates Recent work appears to narrow the choice still 
further to one group, the Rhipidistia, of the Crossopterj'gii , although 
Gregory believes that all known members of the group were too late in time 
and too specialized to be ancestral to land vertebrates, this is not 
necessanly the case, and he accepts the view, held also by Romer and 
Westoll and most paleontologists, that the Crossopterygians were on or 
very near the " mam line ” of descent 

It would seem that the amphibia were onginally a fish group, probably 
Crossopterygian, which had developed terrestrial locomotion m response 
to evternal environment m the Devonian period However, their early 
history is poorly known, and the material available for investigation 
consists only of a few skulls of pnmitive ichthyostegid amphibians from 
Greenland, and a skull roof (Elpistoslege) from Scaumenac Bay, Canada 
the latter being either from a fish-like amphibian or an amphibian-like 
fish Watson, m his study of the later amphibians, has thrown a good 
deal of light on earlier conditions The Carboniferous period, 250 million 

341 



John Gerrie 

years ago, is the time of greatest development in the amphibians, and a 
large number of types developed. The Ichthyostegids are rare finds in the 
late Devonian and in the Carboniferous, but the labyrinthodonts are 
common, and towards the close of the period amphibians wth definite 
reptilian characteristics appear, such as Diplovertehron , and relatives of 
Seymouria. 

Seymoiiria was long regarded as an almost perfect " missing link ” 
between the amphibia and reptiles ; while this is not so generally accepted 
now, it is true that in the late Carboniferous we have fossil remains of two 
or three groups of reptiles, which have so much in common with the 
Carboniferous amphibia that descent from them is certain. However, the 
details of the rise of the various reptile groups in the later Carboniferous 
and Permian periods, say 250 to 200 million years ago, are still very 
shadowy. 

With the reptiles came a great advance, as eggs were laid on land, and 
\vith this the possibility of higher forms of life, including man, appeared. 
The earliest reptiles, the Cotylosaurs, were in the main herbivorous, but 
the most prominent of early reptiles, the Pelycosaurs, were carnivorous, 
and their descendants, the Therapsids, or mammal-like reptiles, ultimately 
replaced them to become the ruling order during the Permian and Triassic 
periods. 

During the Mesozoic era, or Age of Reptiles, from 190 to 60 or 70 
million years ago, the great reptilian groups, now extinct, roamed the 
earth and soon broke up into many orders, including the turtles, lizards, 
snakes, crocodiles, dinosaurs, flying reptiles, and birds. During this era, 
birds and mammals both descended from reptiles, made their appearance. 
There seems to be no doubt, however, that mammals, in spite of their 
obvious advantages of controlled body temperature, better locomotion, 
and reproductive methods, were very much in the minority as very few 
mammalian remains have been found in Mesozoic rocks, and these are 
from widely scattered parts of the globe. 

It would seem that the earliest mammals of the Mesozoic were insecti- 
vorous, and no larger than mice, but towards the close of the era they may 
have approached the size of beavers, and in some quarters it is believed 
that the duck-billed platypus of Australia, the marsupials, and the North 
American opossum are related to these mammals of the age of reptiles. 

The primates first appeared in the Eocene period about 60 million 
years ago, and from anatomical and paleontological evidence it is assumed 
that they went through an arboreal stage, some of them later coming down 
to the ground. Fossils, however, of tree shrews, lemurs, tarsioids, 
monkeys, apes and man are extremely rare, and usually amount to 
fragments of jaws and teeth, but they are exceedingly valuable when they 
are found, as they indicate the changes in structure which have taken place. 
According to most workers, in particular Keith, man still bears the 
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gracilis or folii, a long slender spine of bone which passes to the glaserian 
fissure. The incus articulates by its " crown ” with the head of the 
malleus and by its long process with the summit of the curve of the stapes. 
The footplate of the stapes lies in the oval window. The stapedius 
muscle emerges from the pyramid to its attachment on the stapes, and the 
tensor tympani passes from the anterior wall above the eustachian 
orifice to its attachment on the malleus. In mammals two small cartilages 
are occasionally found in relation to the middle ear, Paauw's cartilage 
in the stapedius tendon, and Spence’s cartilage in the neighbourhood 
of the posterior malleolar fold. 


see 



Fig. 3. 

Left half of head of Lacertilian cut transversely through tympanic cavity and seen from 
behind, (a) Articular ; (ac) inner wall of auditory capsule ; {est) extra-stapedial cartilage ; 
(et) Eustachian tube ; {fr) fenestra rotunda ; (y) quadrate ; {inc) intercalary, end of 

dorsal process ; {st) stapes ; {(m) tympanic membrane. (Goodrich, 1930, after Versluys.) 

The Middle Ear in Reptiles and Amphibians (Fig. 3) 

A tympanic cavity is exhibited by all living reptiles vdth the exception 
of snakes. The amphibians, however, are highly specialized, and in many 
cases so degenerate that only the terrestial anura have a tympanic cavity. 

'In neither the reptiles or amphibians is there a malleus or incus, but 
simply a bony or cartilaginous rod, the columella, running between the 
oval tvindow and tympanum. In amphibia, especially those with 

344 


Mammalian Tympanic Cavity and Auditory Ossicles 

burrowing habits or an aquatic existence, the columella is often in- 
complete. In the case of reptiles, it is quite well defined, being in two 
parts, the proximal portion or otostapes at the oval window, and the 
distal portion or extra-stapes abutting the tr^mpanum. The extra-stapes 
exhibits two processes, the processus quadratus passing downwards and 
fonvards in the roof of the tympanic cavity, and the processus dorsalis 
which dwindles to a ligament in the adult, leaving only the upper end, 
as the intercalary of Versluys, !}dng between the quadrate bone and the 
crista parotica of the auditory capsule. 

It will be seen, therefore, that important differences are present in 
mammals as compared with amphibians and reptiles. Whereas mammals 
present three ossicles in the middle ear, the malleus developed from 
Meckel’s cartilage, the incus from the quadrate, and the stapes developed 
from the hyoid arch, amphibians and reptiles present only a columella 
developed from the hyoid arch. 



Fig 4 

The jaws and branchial arch system of a shark, essentially the Mesozoic Hybodus 
(Am) hyomandibular , {pq) palato-quadrate , (m) mandible. (Romer, 1945 ) 


The Condition in Fishes (Fig. 4) 

Fishes, being dependent on underwater vibration for sound perception, 
do not possess, and indeed do not require a middle ear. However, from 
the brain case in the region of the otic capsule to the jaw joint on either 
side is a structure, the hyomandibular, developed from the hyoid arch, 
and used in higher fishes for braang the jaws against the skull in mastica- 
tion. This structure, on ontogenic grounds alone, can be considered 
homologous with the amphibian and reptilian columella and the 
mammalian stapes. 

It will be seen, therefore, that mammals differ from all the lower 
Gnathostomes in that they have introduced into their tympanic cavity 
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two bones, the malleus and incus, which are not present in the middle ears 
of present-day amphibians and reptiles. In addition, it is a fact that all 
mammals have a simple lower jaw, composed of a single dermal bone, the 
dentary, articulating with another dermal bone, the squamosal, fixed to 
the skull. These two characteristics are intimately related. In all the 
Gnathostomes, wth the exception of the mammals, the jaw articulation 
lies between the quadrate region of the palatoquadrate above and the 
articular region of Meckel's cartilage below. In all above the Chondrich- 
thyes (cartilaginous fishes) the articulation is formed by separate quadrate 
and articular cartilages or bones. 

Many different views as to the homology of the auditory ossicles have 
held the day, but there can be no doubt now that the Reichert-Gaupp 
theory is essentially correct. According to this theory, the mammalian 
stapes is derived from the reptilian columella, the incus from the quadrate 
and the malleus from the articular, the dentary having acquired a new 
articulation with the squamosal, and the question is, how could such a 
radical change in the articulation have come about without interrupting 
the proper function of the jaws ? 

It is one of the triumphs of a long series of researches on the extinct 
fishes, amphibians and reptiles of the main evolutionary line, begun by 
Owen in 1845 and continued by Seeley, Broom, Watson, Suskin, Olsen 
and Farrington and Westoll, to have shown the intermediate steps by 
which the change occurred, whereby the jaw articulation changed from an 
inner quadrate to an outer squamosal, with the quadrate and articular 
ending up in the tympanic cavity. 

Early Vertebrates 

The earliest vertebrates were undoubtedly jawless (agnathous), and 
the visceral arches, similar throughout, probably formed a series in the 
branchial region. Later, it is assumed that each visceral arch became 
divided into two or more parts, each part lying at an angle vith its 
neighbour, and that in land-vertebrates great reduction took place in the 
whole system. 

The upper part of the mandibular arch forms the upper jaw or palato- 
quadrate, while its lower part forms the mandible. The cartilaginous 
bar of the lower jaw is kno-wn as Meckel’s cartilage. The nerve is the 
Vth nerve. The next arch is the hyoid arch, and its cartilage is Reichert’s 
cartilage, and the nerve is the Vllth nerve. In most primitive jawed 
vertebrates, for example the fossil placoderm fishes, the gill-slit lying 
directly behind the jaws is elongate, and comparable in size with those 
succeeding it, but in most fishes the jaws have enlarged so much that they 
have encroached on the hyoid arch to such an extent that the gill-slit 
has been reduced to a mere chink, the spiracle. This having occurred, 
the upper part of the hyoid arch, or as it is nowtermed, the hyomandibular, 
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assumes a new function, bracing the jaws against the skull in mastication 
(Fig- 5). 



Fig 5 


” • . r I uctures xn vertebrates the agnathous type, 

' • tage seen xo the Placodermi, one or two anterior 
. one of the anterior gill bars, gill slit behind jaws 

■ . (A) immediately behind unspecialized Htght 

Condition in fishes above Placoderm Icvei, tipper part of hyoid arch now forms the hyo- 
mandibular, reducing gill sht to form the spiracle (s) (Romer, 1945.) 

Early Fishes 

One group of early fossil fishes, the Crossopterygii, living in the 
Devonian period, as we have seen above, is ancestral to ourselves. In the 
suborder Rhipidisia, there are two fishes, Emihenopteron and Ectosleor- 
hachis, in which the hyomandibular has been closely studied. 

In Eusilienopteron, the jaw joint is formed % the quadrate lying 
at the back of the palato-quadrate and the articular which is an ossifica- 
tion in Meckel’s cartilage. The hyomandibular lies immediately behind 
the palato-quadrate, running downwards from the brain case to the jaw 
articulation. It is pierced by the main hyomandibular trunk oi the Vllth 
nerve. There are five attachments to the surroundmg stnictures-'two 
proximal attachments, the processus ventralis to the wall of the otic 
capsule in the sacculolagenar region, and the processus dorsalis reaching 
almost to the dermal skull roof , the processus operculans, extending to 
the bony operculum or gill-cover ; the processus quadratus to the 
quadrate bone, and the processus hyoideus to the hyal region 

In the osteolepid condition the mandibular arch, the hyoid arch, and 
the first branchial arch are so crowded together that there is no possibility 
of a tympanic diverticulum of any size having developed from the 
pharynx 

Primitive Amphibia 

Although the material available of the head region of primitive 
amphibia is poor, there seems to be no doubt that, as compared mth the 
condition in fishes, separation of the branchial arches did occur, with 
forward movement of the quadrate and backward movement of the hyoid 
region of the first arch, the homologue of the hyomandibular remaining 
stationary. This is evident on comparing the skulls of a lobe-finned fish 
such as Etislhenopieron with that of fairly pnmitive amphibia (Fig 6) 
In the amphibian skull, there is no longer a series of interlinked bony 
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plates in the opercular region, as was seen in the fish, and instead, there is a 
notch present, the otic notch, which in all probability bore a tympanum. 
The otic notch in the amphibians is placed high on the skull. This 
change is believed to have been synchronous with the start of head move- 
ments and the development of the neck joint wth its musculature. 




Fig. 6. 


A, Head region of primitive fish showing dermal bones (shaded) in opercular region. 

B. Head region of primitive amphibian showing absence of bones in opercular region, 
formation of otic notch (shaded). (Gregory, W. K . — Our Face from Fish to Man, New 
York, 1929.) 


In all primitive amphibians the hyomandibular has given place to a 
columella, running from the fenestra ovalis to the otic notch with its 
membrane. The extra-columella, or processus tympanicus, abutting 
the t3Tnpanic membrane, is apparently homologous with the processus 
opercularis of the Crossopterygian hyomandibular, as the morphological 
relationships to surrounding structures are identical. The stegocephalian 
columella (Fig. ya) has four other attachments, the processus ventralis 
to the pseudo-fenestra ovalis, the processus dorsalis to the tabular, the 
processus quadratus, probably connected by a ligament to a roughened 
tubercle on the quadrate, and it is probable that a branch of this ligament 
passed to the ceratohyal (processus hyoideus) . 

The extent of the tympanic diverticulum of the pharynx can be out- 
lined in some specimens. Thus, in BetitJiostichns (Bystrow and Efremov, 
1940, also WestoU, 1943) the relief of the pterygoid region and otic notch 
allow almost complete certainty. The ligamentous connections to the 
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quadrate and hyoid were probably as have been described, and the 
eustaohian tube passed through the level of the bony palate just lateral 
to the posterior end of the suture between the pterygoid and the para- 
sphenoid. The tympanic diverticulum occupied an “ excavatio tym- 
panica " formed by the pterygoid and exoccipital, while the antero- 
median support of the tympanum seems to have been on the tabular 
and squamosal. 

It has been suggested by Westoll that there are two spaces which could 
have accommodated a pharyngeal diverticulum in the primitive amphibia 
— one just above the processus quadratus and the other just behind the 
angle of the jaw between the processus quadratus and the processus 
hyoideus. 




• ■ • ' (ART ) articular , 

■ • . , I . ■ ■ ‘ .tocessus hyoideus , 

(pr qu.) processus quadratus , (pr ty ) processus tympanicus , (qu ) quadrate , {Qu j ) 
quadratojugal , (rec md ) recessus mandibularis , (st.) stapes , (tab ) tabular . (ty d.) 
tympanic diverticulum (Westoll, 1943) 


Primitive Reptilia 

In a primitive reptile, such as the Cotylosaur, Caplorinnus (Fig yb) 
two changes are to be noted compared with the pnmitive amphibian 
condition. First, because of the down-turning of the par-occipital 
process and tabular, there is a change in direction on the part of the 
columella and eustachian tube from postero-dorso-laterally to postero- 
laterally and as the quadrates take on a forward position, the direction 
is then almost lateral. Second, and also because of this down-turning, the 
tj'mpanic diverticulum which may have been present above the processus 
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quadratus would have become compressed. It was noted above, however, 
that a second diverticulum may have been present, in which case it is 
probable that this latter diverticulum, lying between the processus 
quadratus and processus hyoideus, reached up to surround the processus 
tympanicus and processus quadratus of the columella to meet the dorsal 
diverticulum. This, of course, is seen in the ontogeny of present-day 
lizards, which are descended from primitive reptiles. 

The columella, udth this change in direction, has a different appearance 
in primitive reptilia as compared with primitive amphibia. Although 


a. ^ h of 



Fig. S. 


Upper Figure. Lateral view of skull of Jchihyostega showing otic notch. 

Lower Figure. Lateral view of skull of Caplorhinus showing absence of otic notch 

(Romer, i945)- 

the main external relationship is obviously with the quadrate, the outer 
end of the bone is not usually well preserved, so that there may have been 
an extra-stapedial connection with the tympanum, as described by Broom 
in Therapsids. In addition there has been obliteration of the otic notch 
on the head due to the downward drag of the tabular and par-occipital 
plate (Fig. 8). Therefore, although the bone may look altogether different, 
the relationships are the same, and the homology is maintained. In 
present-day lizards similar conditions prevail, and all five processes are 
represented. 
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In all forms, the main hyomandibular trunk of the Vllth nerve still 
emerges from the cranial cavity just in front of the articulation of the 
columella, passes back between the two heads, then do\vnwards and 
outwards, dividing into the hyoid branch which runs along the cerato- 
hyal, and the chorda tympani. The mental branch would only be pre- 
served in those tetrapods with functional latero-sensory organs. 


Maramal-like Reptiles — Pelycosaurs and Therapsids (Fig. 7c and d) 
It would seem probable, in the evolution of the mammal-like reptiles, 
that an extension of the existing t3'mpanic cavity, a recessus mandibularis, 
took place towards the lorver part of the angular m the lower jaw and 
ultimately became housed in the reflected lamina of that bone (Fig. 9), 




Suggested relations oi the tympanic diverticulum m cynodont reptiles 
A Inner vie^v of left mandible of Cynognathus 

B Same with addition of quadrate, stapes, tympanic membrane, and the reptilian 
pterygoideus muscle and pseudo-temporal muscle 

C Same wth addition of tympanic cavity shoivmg processus ventralis of stapes (at 
fenestra ovalis), eustachian tube, and recessus mandibularis housed m angular notch 
(ANG ) angular , (ART ) articular , (C ) coronoid , (D ) dentary , (e t ) eustachian tube , 
(Pr. Art.) pre auricular , (ps.) reptilian pseudo-temporal muscle (pt r ) reptilian ptery- 
goideus muscle , (Qu.) quadrate , (rec md ) recessus mandibularis , (ST ) stapes . 
(ty ) tympanum , (S ANG ) surangular {WestoU. 1943.) 


and it is also possible that this low extension may have been correlated 
with the descent of the roof of the tympanic cavity in reptiles. It also 
brings the tympanic cavity into direct relationship with the small hones 
in the neighbourhood of the jaw articulation, so soon as the old joint 
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Fig 12. 

A Primitive mammal-like reptile 
B Advanced mammal-like reptile. 

C Primitive mammal, showing progressive up-growth of the dentary bone to form a new 
joint with the skull. 
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In mammals, the more lateral dentary-squamosal joint is now 
functional, allowing the tympanic diverticulum to envelop the small 
bones at the posterior end of the lower jaw, and those originally in the 
reptilian jaw articulation. Thus, the quadrate becomes the incus, and 
the articular the malleus. The manubrium of the malleus, embedded 
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Three suggested stages (diagrammatic) in the evolution of the mammalian middle ear from 
an advanced Ihenodont (a cynodont) (A ) articular , (ANG ) angular , (CM) caput 
mallei . (COND.) condyle of dentary , (CR B ) crus brevis , (CR L ) crus longus (CT ) 
chorda tympani , (D.) dentary , (E ST ) distal part of extrastapes . (GON ) gonial , 
(M C ) Meckel’s cartilage , (MEM S ) membrana Shtapnelh , (M M ) manubrium mallei , 
(M TY ) mammalian tympanum , (M TY (D)) developing mammalian tympanum , 
(PC) Paauw's cartilage, (PCHF) posterior “ chordafalte ” . (Q ) quadrate (incus of 
mammals) , (RAP ) retro-articular process , (REC M ) recessus mandibulans , (R TY ) 
reptilian tympanum , (SC) Spence's cartilage , (SH ) stylohyal , (S M ) stapedial muscle, 
(ST ) stapes , (TY ) tymapanve bone , (VII ) facial nerve (WestoU, 1945) 


in the tympanum, is believed to be formed from the retro-articular process 
of the articular by the shifting fonvards and downwards of the tympanum. 
Gaupp stated, in his masterly work on Reichert's theory, that the dermal 
portion of the processus gracilis or Folii of the malleus (the goniale) 
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was derived from the pre-articular, but recent work by Olson would seem 
to suggest that it comes from the corpus of the angular. Various views 
have been expressed as to the exact function of the reflected lamina on the 
angular, but the matter would now seem to be settled following the work of 
Palmer on the jaws of Perameles, which shows that it is homologous with 
the tympanic annulus of mammals (Fig. 14). 



Diagram of inner aspect of posterior end of left mandible and auditory ossicles of a pouch 
young of Didelphys aunta. Cartilage dotted, {ac) Secondary cartilage on condyle , {d) 
dentary ; (i) incus ; (»i) malleus ; {mk) Meckel’s cartilage , (pa) prearticular (anterior 
process of malleus) , {si) stapes , (ty) tympanic. (Goodrich, 1930 ) 

It is possible that two small elements found in the middle eai of various 
mammals, including man, the cartilage of Paauw in the stapedius tendon 
and the cartilage of Spence in the region of the posterior malleolar fold 
(the posterior chordafalten of Bondy) are remains of the reptilian extra- 
stapes. 

This work on the auditory ossicles has been fully substantiated by 
work done on the jaws of embryonic and fcetal mammals. 

I wish to express my indebtedness to Dr. T. S. Westoll of the Depart- 
ment of Geology and Mineralogy, University of Aberdeen, for his great 
kindness and helpful co-operation in the preparation of this article. 
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AURAL TRAUMA CAUSED BY GUNFIRE 

REPORT ON A CLINICAL INVESTIGATION OF 108 SOLDIERS 
EXPOSED TO GUNFIRE WHO, ON SOME OCCASION, HAD 
COMPLAINED OF INJURY TO THEIR EARS* 

By lilAJOR E. G. COLLINS, R.A.INI.C. 

Introduction 

The subject of injury to the ears caused by gun-fire was brought to the 
notice of Brigadier F. A. E. Crew, Director of Biological Research who 
co-operated 'with Brigadier M. L. Formby, Consultant Oto-Rhino- 
Lar3Tigologist, and Dr. C. S. Hallpike of the Medical Research Council to 
investigate the problem. This report is consequently concerned only 
\vith one part of a much wider field of investigation. The work which is 
recorded here was carried out during the months of August and September 
1943, by Major E. G. Collins, Royal Army Medical Corps at the National 
Hospital, Queen’s Square. 

Purposes of the Investigation 

1. To determine the degree of hearing loss which may be caused by 
gunfire as shown by the pure tone audiometer and the whispered voice. 

2. To diagnose the type of aural lesion present. 

3. To estimate the effect of any hearing loss present on the efficiency 
of the soldier. 

4. To explore the possibilit}'^ of any common contributory factor and to 
evaluate the effects of a variety of factors which are likelj^ to be contiibu- 
tory. 

5. To determine whether gunfire has any effect on the vestibular 
labj'rinth. 

6. To correlate subjective symptoms and signs with the results of 
clinical examination. 

7. To estimate the beneficial effect on the hearing of an}' local 
protection which may have been used. 

Material 

The names of the 108 soldiers examined were taken from a War Office 
list especially compiled by Brigadier Formby for the purpose. Selection 

* This report was presented to the War Office in November, 1943, but publication 
has been deferred. 
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was exercised in order to give a cross section of the effects on the ears of 
the various weapons employed in the Army. In addition, an attempt 
was made to exclude men with chronic suppurative otitis media as it was 
felt their inclusion might confuse the issue. In actual fact, it was found 
that the information then available was not adequate and it has been 
necessary to form a separate group of 25 miscellaneous cases. This 
includes patients who, on examination, showed evidence of chronic 
suppurative otitis media and others, whose injuries arose under such 
special circumstances as made it desirable to exclude them from the main 
group. The analysis which follows therefore concerns 83 men only, the 
majority of whom had not served outside the British Isles. 

Analysis of Results 
(83 men) 

In this analysis, the results are summarized under the divisions of (i) 
Auditory Function, (2) Labyrinthine Function. 

Auditory Function 

Before presenting the tabular analysis some explanatory statements 
arc necessary. 


Methods and Conditions of Examination 

(1) Inspection of the Ear, Nose and Throat 

In addition to inspection of the tympanic membranes with the fore- 
head mirror and Siegle's speculum, an electric otoscope (Zeiss magnifica- 
tion 9x2) was employed and the effect of auto-inflation of the eustachian 
tubes was observed mth this. A thorough examination of the pharynx, 
nasopharynx and nose was made. 

(2) Hearing Tests 

These comprised tuning fork tests, and test of hearing of the watch, 
conversational voice, whispered voice and pure tone audiometer. 

(а) Tuning Fork Tests. The tuning fork used was C 512 but the result 
of the standard tests (Rinne, Weber and Schwabach) were frequently 
checked with C 256. No appreciable variations were found between the 
results obtained with the two forks. Both forks were of the Gardiner- 
Hill type. In the case of a patient having a negative Rinne test, 
" masking ” of the ear not under test was carried out by a " Sh ” noise 
of moderate intensity applied by an assistant through a speaking tube of 
the deaf -aid variety. The bone conduction recorded was the absolute bone 
conduction of the patient tested against that of the examiner and recorded 
by stop watch. The examiner's bone conduction is normal. 

(б) Watch and Conversation Voice Tests, The normal distance for the 
hearing of the watch was 36 inches. At times, orving to background 
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noise, this was reduced to 24 inches, but in such circumstances the reduc- 
tion has been recorded. The normal distance for the conversational voice 
was not ascertained, but it was greater than 30 feet. 

(c) The Whisper Test. Considerable emphasis is laid upon this test 
since it constitutes the basis for Army tests of auditory efficiency. Nature 
has provided such a reserve of hearing that deafness in one ear does not 
impair the efficiency of a soldier to a great extent owing to the compen- 
satory action of the good ear, though of course it represents what is 
usually a pathological lesion. Unfortunately, in these patients both 
ears were frequently affected, though usually one ear suffered ^eater 
damage than the other. It is felt that this fact should be shown in 
the summary. One of the standard Army tests for recording the hearing 
in both ears is for the patient to sit with his back to the .examiner and to 
listen to a forced whisper at 10 feet. This method is open to the criticisms 
that it gives little indication of the true clinical condition and that the 
conditions laid down in the test seldom occur in actual practice. In the 
analysis which follows, it has consequently been decided to record : — 

(1) The hearing for the whispered voice with the worse ear, which 
gives an indication of the severity of the lesion. 

(2) The hearing for the whispered voice in the bettor hearing ear 
which gives an indication of the impairment in military 
efficiencjf. 

The tests were carried out in a large basement room, wliich Avas not, 
however, entirely free from background noise inseparable from London 
traffic. All the tests were applied by myself using an intensity of 
whisper to which I am accustomed. It is not a forced whisper, nor is it 
delivered in full expiration as is often prescribed. ^Vith full hearing 
acuity it is heard at 30 feet, but since it is considered desirable to exclude 
from consideration all hearing losses of doubtful degree when assessing 
military efficiency, the distance standard for normal hearing has been 
reduced to the easy figure of 20 feet. For the present test two-digit 
numbers were mainly used — a practice which facilitates standardization 
of whisper intensity. The duration and high phonetic power of the 
vowel sounds of numbers give them a high audibility and furthermore 
their use greatly narrows the range of anticipation which the subject is 
called upon to exercise. It is clear that this kind of test would be of little 
value in the recognition of small defects. The latter are demonstrated 
by the pure tone audiometer. 

{d) Audiometer Test. The audiometer used was the Western Electric 
6.\, which was accurate as regards intensities, but which had a slight 
variability as regards some of the frequencies. The test was carried out 
in a sound-proof room. All tests were carried out by a single experienced 
tester following a standard test procedure. Air conduction audiometric 
tests only were made. After due consideration, it was decided that 
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audiometric bone conduction tests were not sufficiently reliable to use as a 
routine procedure unless great care was taken to “ mask ” the ear not 
under test and even then the instrumental error would be considerable. 
In the analysis vvliich follows, it is proposed to adopt three standards of 
hearing loss for general comparison. 

Normal Hearing. Any decibel loss of 0-20 over each or all of the 
frequencies has been regarded as normal. This makes allowance for the 
persona] factor and any instrumental error which may be present. 

The standards of hearing loss adopted are ; — ■ 



frtCffT 


Standard I 

An average loss over the 
speech frequencies not exceeding 
20 decibels (C 512, 1024 and 2048) 
4-a decibel loss at frequencies 4096 
and 8192 which exceeds 30 ii.e. 
high tone loss only). 


Standard II 

An average loss over the 
speech frequencies (C 512, 1024 
and 2048) of 21-60 decibels -ka 
decibel loss at frequencies 4096 
and 8192 which exceeds 30 
decibels. 


Standard III 

An average loss over the 
speech frequencies (C 512, 1024 
and 4096) exceeding 60 decibels 
-t-a decibel loss over frequencies 
4096 and 8192, which exceeds 60. 


terr 


361 






E. G. Collins 

Such diversities are met with over frequencies 4096 and 8x92 that it is 
impossible to analyse them further, but the effect of this loss on hearing 
for speech is small, except for some of the sibilants. In the following 
summary, the standard for the worse ear only will be shown. The greater 
decibel loss was usually recorded by the ear claimed by the patient to have 
sustained the more severe damage. 

(e) Type of Deafness. This has been deduced from the study of all the 
relevant facts in each individual case. In general, the criteria for diag- 
nosing a nerve deafness have been a positive Rinne, decibel loss over the 
high frequencies, and decreased bone conduction, though occasionally the 
last sign may be absent. It is often difficult or impossible to decide in a 
case of “ mixed ” deafness how much the patient’s loss of hearing is due 
to a nerve lesion and how much to a middle-ear condition. 

It is of some interest to note that in the analysis of returns submitted 
to the War Office of patients who had complained of injury to their ears 
due to gunfire, 48-6 per cent, were among the Anti-Aircraft Artillery, 
26-1 per cent, among Field ArtiUery, 18-4 per cent, among the Infantry 
and 6'9 per cent. Coast Defence personnel. These percentages will 
obviously vary from time to time with the strengths of the various 
commands maintained in the United Kingdom and with the varying 
amounts of gunfire to which the patients are exposed. 

Conclusions 

1. In 72-3 per cent, the whispered voice was heard below the normal 
standard distance in the worse ear. This disability may be classed as 
slight 22 ’9 per cent. ; moderate 16 ’9 per cent. ; and severe 32 '5 per 
cent. 

2. Smaller defects of hearing which were present are indicated b}' the 
pure tone audiometer where the percentage was raised to 92.8 per cent. 
However, a fairly close correlation is noted between the whisper and 
audiometer tests for the grosser defects of hearing as the relative percent- 
ages were slight (Standard I) 38-6 per cent. ; moderate (Standard II) 
42 • I per cent. ; severe (Standard III) 30 • i per cent. 

3. The impairment of military efficiency is best indicated by the hear- 
ing for the whispered voice in the better hearing ear. In 65 'i per cent, 
the hearing for the good ear was normal or over ten feet and it can be 
considered that the soldier’s military efficiency had been unaffected or 
only slightly impaired. Ini5 -7 per cent, however, there was considerable 
impairment (below ten feet) and in 19-3 per cent, the impairment was 
severe (below five feet) i.e. moderate or severe impairment of military 
efficiency in 35 per cent, of the patients. 

4. In 61 "4 per cent, the deafness was of an inner-ear t)q)e, whilst 
in 28 • 9 per cent, it was mixed. 
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5. The frequency with which a severe degree of acoustic trauma 
(Standard III) was sustained is approximately twice as great among the 
Field ArtiUery and Coast Defence as among the Anti-Aircraft and Infantry 
personnel. It should, however, be noted that mixed type of deafness 
was more frequent among the Coast Defence and Anti-Aircraft personnel, 
who were probably of a lower aural standard on enlistment. 

The Relationship of Extraneous factors to the incidence of Deafness 

Circumstances indicative of extraneous factors which may affect the 
auditory function of the soldier are of two varieties 

(a) Attendant medical circumstances, which give an indication of 
the man’s health before subjection to aural trauma, and, 
in addition, take into account anj' psychological disturbance 
which may have resulted from his experience of gun-fire. 

(h) Attendant military circumstances, which indicate the military 
conditions when his aural trauma was sustained. 

(a) Medical 

1. Age 

The patients were equally distributed over the decades 20-30 years and 
30-40 years. There was no evidence to support the view that age 
influenced the degree of aural trauma produced. 

2. Civilian Occupation 

In almost one-third of the patients, the former civilian occupation 
of the patients could be classed as noisy or very noisy. This may have 
affected their auditory acuity prior to enlistment. 

3. Previous Aural History 

18 • I per cent, of the patients gave a history of previous aural trouble. 
Ver3’^ few of these acknowledged that their hearing was poor on enlistment. 
But this is not significant since in civilian life the reluctance of a deaf 
person to admit any disability is well known. Further, unless the 
examination is made by an otologist, minor degrees of disability may 
pass unrecorded because of the great reserve of hearing possessed by a 
normal individual. 

About one-third of the patients brought Medical History Sheets TOth 
them, but, for the most part, these proved of little value owing to the poor 
aural records made. Only, when a pre\ious specialist's report was 
available, were they of any real interest. 

4. Family History 

15 '7 per cent, of the patients gave details of a family history which 
might have some bearing on their 'aural trauma. Often, this was of 
rather an indefinite character and considered as a whole, the opinion is 
expressed that heredity plays a negligible part. 
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5 Nasopharyngeal History 

Over 50 per cent gave a history of previous sore throats, or some degree 
of nasal obstruction On examination, however, in only fixe patients was 
it considered that any nasopharyngeal disease was sufficiently gross to 
influence the degree of deafness of the patient to any matenal extent 

6 Previous Severe Illnesses 

Only 15 6 per cent of the patients had expenenced any previous 
severe illnesses at any period of their life In most cases, the relation of 
these previous diseases to any deafness present was extremely problemati- 
cal Special enquiry was made mth regard to the administration of 
quinine for malaria, but few of the patients had been abroad It is 
considered that, in the present senes, any previous diseases which the 
patients may have expenenced were of negligible significance in the 
production of the patients' deafness 

7 irmy Grade 

Regarded as a whole, these patients must be considered as a class 
of fit men from the military standpoint on enlistment At present, o\ cr 
70 per cent are m Category A Of those in Category B and C, the vast 
majonty had been so placed on account of their deafness It was 
considered that a further 12 per cent in Category A should be regraded 
because of their deafness 

8 Psychological Disturbance 

Before each group of patients was exammed, the purpose of the 
investigation was clearly explained and the men were assured that the 
exammation would have no influence on their military career Care w as 
taken to impress on them the importance of accuracy in their statements, 
if any benefit was to result from the investigation 

It was considered that in 36 2 per cent of the patients, there was 
probably some psychological disturbance This does not indicate the 
absence of a pathological basis for the patient's deafness, but merely that 
his attitude to gunfire and sometimes to life m general had become so 
altered that there was a tendency to exaggerate his deafness In at least 
three patients (Case Nos 43, 58, 78) it was considered that the deafness 
present was largely of a " hystencal nature The exammer makes no 
claim to be a trained psychiatrist and it is possible that some psychological 
disturbance might be present in a greater proportion of patients 

(b) Military History 

Table Ilia shows the relationship between the Standards of Hearmg 
and the mihtary history as it may be influenced by different weapons 

Table Illi is really a consohdation of Table Ilia and show s a similar 
relationship over the whole range of weapons used 
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Explanatory Notes 

1. Experience of Gunfire 

Many patients had had experience of different types of guns, but the 
number of rounds fired on all tj^ies have been added together, where 
possible, and the following broad classification has been adopted : — 

{d) Light =under 100 rounds. 

(6) Moderate =100-500 rounds. 

(c) Hea\'y =500-1,000 -f rounds. 

Much of the information was only approximate, but sufficient data 
was available to form a very fair estimate. 

2. Position in Gin Team 

To understand these positions full}?, a chart showing the position 
occupied by each member of the gun crew with the various tj'pes of 
weapons must be studied. The foUovdng voU give a general idea of the 
position the patient occupied, though considerable variations occur with 
the different t5^es of guns : 

{a) No. I is in command of the gim, occup3rLng a position \vithin 
a radius of ten feet of the trail. 

(b) No. 2 is to the right of the gun and is responsible for the 
opening and closing of the breech and the firing of the gun. 

(c) No. 3 is to the left of the gun and is responsible for laying the 
gun. 

{d) No. 4 is to the left of the gun just to the rear of the breech and is 
responsible for loading the gim. 

Other numbers are concerned with the ammunition and are stationed 
behind and to the side of Nos. 2, 3 or 4. MTiere a patient has been 
emploj^ed on some special duty such as sequence recorder, this is recorded 
■ in the special coliunn, which also includes numbers which do not easilj'' 

fi-' '^0 this general plan. 

But tl ^ ^ 

person °f ILorse Ear {Loxuer Standard of Hearing) to the Gin-Mnzzle 
examinE determined bj- a studj’^ of the charts shoving the relative 
pass unn of gun crew vith the various tjq)es of gims. 

normal ^^'^q,neous Circumstances 

About u-g circumstances which the patient considers had an influence 
them, but, fstion of his injury. In nearly all cases, the statements were 
aural records 

available, Under this is included supercharges, special 

4. Family HistiP^ or tjqjes of ammunition, " short bursts ” and " old ” 
15*7 per centoition. 

might have somt^^/^crion. This indicates the reflection of blast from 
rather an indefini- blast walls, special gun sites, additional blast shields 
expressed that herAead shields)' and concrete ammunition emplacements. 
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(c) " Unprotected ” Blast This is iihere the patient considered 
there was no protective shield between him and the source 
of blast This may be due to the position of the patient 
or the position of anothei gun firing in relation to his gun 
{(i) Unusual position The patient was occupymg an irregular 
position or one directed by special circumstances 
(c) Unexpected gunfire The patient has e\perienced gunfire when 
he was not prepared for it, owing to the accidental firing of the 
gun or a misunderstandmg with regard to orders 
One or more of these circumstances may be operative in the same 
patient 

Conclusions 

1 Experience of Gunfire 

The degree of aural trauma sustained was not related to the patient s 
expenence of gunfire in the present senes (cf percentages Standard I and 
Standard III) 

2 Duration of Injury 

In 78 3 per cent the deafness had been present for over six months and 
in nearly 40 per cent for over one year In these patients, expenence 
suggests that the expectation of any improvement in heanng is small 

3 Position in Gun Team 

If the patients who have been finng small arms and who have been 
classed as No i are excluded, it is considered that No 2 in the gun team 
IS most likely to sustain aural trauma from gunfire 

An important exception to this general statement is m the A A , where 
the ammunition numbers are unusually exposed to blast owing to the high 
elevation and wide range of traverse Reliable warrant officers have 
confirmed this statement from practical experience and, in the present 
senes, 27 3 per cent of A A personnel affected were ammunition numbers 

4 Relation of Worse Ear to the Muzzle 

In about 40 per cent the ear affected was nearer the muzzle of the 
weapon In 43 per cent , both ears were affected approximately to an 
equal extent and in 17 per cent the ear further from the muzzle sustained 
the greater damage 

5 Protection 

80 per cent of the patients used no local protection to their cars It 
was not possible to demonstrate less acoustic trauma among those patients 
who did use protection but it is considered the numbers are too small to 
draw any justifiable conclusion A number of patients admitted that the 
protection was inadequately apphed Three patients stated the cotton 
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wool had been sucked out by blast and another patient admitted the 
cotton wool he apphed was much too small as he had given some of it 
to the other members of the gun crew. 

6. Miscellaneous Circumstances 

It would appear that these played a considerable part in the production 
of aural trauma in the present series of patients. Especially was this the 
case with regard to " unprotected ” blast (25 per cent.). 12 per cent, of 
the patients occupied unusual positions and in about 10 per cent, of the 
patients affected, the ammunition or charge was blamed. 

■7. Individual Weapons 

The figures for the majority of the weapons are too small to draw any 
real conclusions. 

It is, however, suggested that the greatest degree of aural trauma is 
■caused by the 25 pdr., and 18-25 pdr., the 12 pdr. and the anti-tank rifle. 
The 3 • 7 in. A. A. gun was the main offender among Anti-Aircraft weapons, 
but the degree of deafness it caused was not so severe as those mentioned 
above. 

Relation of Symptoms to the Standards of Hearing and Branches of the 
Service 

In the table which follows, four subdivisions of symptoms are made ; — 

(«) Acute. This indicates symptoms which occurred at the time 
or within 38 hours of injury. 

{h) Gradual. This indicates the symptoms which were of slow 
development after the injury and which usualty increased 
in severity. 

(c) Persistent. This indicates symptoms which were present at 
the date of examination. 

{d) Aggravated. This indicates symptoms which were aggravated 
by gunfire or loud noise to a greater extent than was present 
before the injury. 

At the bottom of the table an estimate has been made of the number of 
patients who sustained rupture of the tympanic membrane. The estimate 
is based on a careful study of the history of discharge or bleeding from the 
ear and by information furnished from Medical Officers and Specialists’ 
reports as well as from the result of examination. In all cases where 
bleeding from the ear was noticed by the patient, it has been considered 
that a rupture of the tympanic membrane was present. The proportion 
of patients who actually suffered from this injury is probably much greater 
than indicated as care was exercised in excluding a large number of cases 
of chronic suppurative otitis media from this investigation and' also there 
may be no symptom or sign which will lead to a diagnosis unless the ear is 
examined at the time of the injury. 
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TABLE IV. 
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Conclusions 

In nearly every case, the patient was able to give a definite date and 
relate some definite incident when he considered he receivedhis aural trauma 

1 Deafness 

Deafness at the time of injury was a symptom in practically all 
the patients and in only three patients was cither the onset delayed or else 
the deafness had occurred over a gradual period of time Two thirds of 
the patients complained of deafness still being present at the date of 
examination Rather more than one-third of the patients considered 
that deafness was now aggravated by gunfire to a greater extent than 
had been present before their injury 

2 Tinnitus 

In 88 per cent of the patients, this symptom was present Usually 
the onset was acute and occurred at the time of injury In 47 per cent of 
the patients, the tinnitus had persisted and was present at the date of the 
examination and in 24 per cent the patients considered that the tinnitus 
was aggravated by gunfire 

3 Pain 

In approximately 37 per cent of the patients, pain was experienced at 
the time of the injury, but in rather less than 10 per cent was it a symptom 
which tended to recur on aggravation by gunfire 

4 Bleeding 

Bleeding from one or both cars was present in 29 per cent of the 
patients and was considered to be one indication of a rupture of the 
tympanic membrane It was usually of short duration 
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5. Discharge 

Discharge from one or both ears had been present in 15 per cent, of the 
patients. In 6 per cent, the discharge occurred within the first 48 hours 
and in 9 per cent, it was gradual in onset. Any patients in whom the 
discharge persisted have been transferred to the miscellaneous group and 
will be considered separately. 

The symptoms were present in fairly equal proportions in the various 
branches of the service examined, with the exception of bleeding and pain, 
which were more common among the Field Artillery personnel and which 
were infrequent among the Infantry patients. 

Ruptured Tympanic Mejnbranes 

It was estimated that about 50 per cent, of the patients had sustained 
rupture of one or both tympanic membranes. The majority of the 
ruptures had healed well and on examination there was little evidence of 
any perforation, even with the magnified view of the electric otoscope. 
The statement that “ Patients who sustain rupture of the tympanic 
membrane are left with little residual deafness ” would appear to be quite 
erroneous. 32 ‘5 per cent, of this group of patients had a hearing loss of 
Standard III, which is if anything rather greater than in the remainder, 
who may be regarded as cases of pure concussion deafness without rupture. 
The patients with rupture of the tympanic membranes were fairly equally 
distributed over the Field Artillery, Anti-Aircraft Artillery and Coast 
Defence, but the Infantry personnel suffered much less from this injury, 
only 20 per cent, being affected. 

II. Labyrinthine Function 

Labyrinthine function was tested by means of the caloric test only, 
using the procedure laid down by Carvthome, Fitzgerald and Hallpike 
(1942). The technique proceeds on the following lines : — 

Each ear is irrigated in turn for 40 seconds with cold {30 °C.) and hot 
(44°C.) tap water. The nystagmic duration is measured by means of a 
stop-watch starting at the application of the stimulus. The results are 
recorded graphically on a chart as shown below : — 



Fig. I. 

Each straight line represents a three minute period divided into ten 
second intervals. For reference the reactions are numbered 1-4 from 
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above downwards The termination of the nystagmic responses are 
marked on the chart by crosses The Fig i represents an average normal 
result with the duration of the cold responses close together at about 
two minutes , and the hot responses slightly less 

Two distinct types of abnormality are described (i) Canal Paresis, 
(2) Directional Preponderance 

(l) Canal Paresis 

This IS thought to denote a dimmished sensitivity of the external 
semicircular canal equally for hot and cold stimuli , without any dis- 
turbance of the opposite canal Figs 2 and 3 are charactenstic respec- 
tively of left and right canal paresis 

t -y / . f , 


J~Rpr CPtNPk PflPPSts 
Fio 2 


C/iNAL. PftKffS/S 
Fit5 3 


(2) Directional Preponderance 

This IS thought to denote a control facilitation of peripheral stimuli, 
including calonc stimuli which usually causes nystagmus m a particular 
direction Thus in Directional Preponderance to the right, responses 
1 and 4 (which normally cause nystagmus to the right) are prolonged with 
respect to responses 2 and 3 (which normally cause nystagmus to the left) 
Figs 4 and '5 are characteristic of this reaction 


3 o'c 


44 c 






:31iR,^crioejflL PRProNDS/CANce 3LfORar>orrni. ■F•/^e4<l'^o/c/eArlc^: 
R/SHt A4V=— 

Fig 4 Fig 5 

Often only one type of abnormality is present but both may occur m 
combination with appropriate idterations in the pattern of the responses 
It will be observed that this procedure gives a quantitative and qualitative 
interpretation to the caloric test not available previously In this 
investigation I found that the interpretation of the test required consider- 
able experience and constant practise, and even then it was not always 
possible to be dogmatic about the results 
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The main difficulty is in determining the end-points of the induced 
nystagmus. Unfortunately, this difficulty arises more frequently among 
those patients in whom one is virtually certain there is a lab}ainthine 
lesion than in the patients with normal reactions. It is almost analogous 
to knowing that a patient has an acute abdomen, and yet being unable to 
determine the exact diagnosis. The character and amplitude of the 
nystagmus will sometimes provide an additional aid. When all due 
allowance is made for these difficulties, the opinion is held that the observa- 
tional error does not exceed ten seconds, but in order that the results 
recorded in this analysis may present a fair and unbiased expression of 
opinion, it is proposed to divide the abnormal reactions into the two 
categories of definite and doubtful. It would be erroneous to ignore the 
doubtful results completely but, at the same time, they do not carry as 
much weight as the definite results and should be regarded more as an 
indication of labyrinth dysfunction rather than as a definite diagnosis 
of a labyrinthine lesion. Besides the abnormal reactions already 
mentioned reference will be made to : — 

(1) Mixed Reaction, Unilateral. A canal paresis present in one ear 
with a directional preponderance present to the same side. 

(2) Mixed Reaction, Bilateral. A canal paresis present in one ear 
with a directional preponderance to the opposite side. 

Where a complete canal paresis was indicated when using water at the 
standard temperatures (30°C. and 44°C.), an attempt was made to see if 
any residual function remained by decreasing the temperature of the water 
to about 20 °C. and repeating the test, thus providing a greater stimulus. 
The tests were not performed on discharging ears or on patients who 
showed a bad ocular nystagmus as the results would be of little compara- 
tive value. Discussion on the interpretation of the results will be made 
later in this report. In the summary which follows, various explanatory 
notes are necessary : 

fi) Vertigo has been divided into four categories ; immediate, 
gradual, definite and doubtful. The first two categories refer 
to the mode of onset, whilst the latter two are concerned with 
the character of the vertigo. In many cases, the history is not 
suggestive of a lab3u:inthine t5rpe of vertigo or the vertigo may 
have been present before the injury. In such cases the patient’s 
vertigo has been classed as doubtful. 

(2) By further analysis of the relationship of the labyrinthine 
lesion to the worse hearing ear and comparing it with the 
standards of hearing in both ears, it has been possible to 
summarise in Table V the association between labyrinthine 
disorder and the disturbance of cochlear function. 
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Conclusions 

1. Frequency 

53 ■ 75 per cent, of the 8o patients tested showed evidence of disturbance 
of labyrinthine function. In 41-2 per cent, of patients it was considered 
that an exact diagnosis of the lesion could be made, whilst in 12 ■ 5 per cent, 
the reactions were difficult and the diagnosis more uncertain. 

2. Distribution 

The distribution in relation to the totals of the various branches of the 
sendee examined was : — 

Coast Defence, 66 ‘6 per cent. 

Field Artillery, 56 per cent. 

Anti-Aircraft, 44*6 per cent. 

Infantry, 40 per cent. 

The Coast Defence personnel and the A. A. showed the greatest evidence 
of quiescent chronic otitis media on examination (cf. Table I, “ Cases of 
Mixed Deafness ”). This may have influenced the results of the caloric 
tests in these branches of the Service. 

3. The Reactions 

{a) Normal. \Vhilst 46 per cent, of the reactions were normal, there 
were some patients (notably Case Nos. 36, 38, 43, 47, 58, 72, 78) where 
the result came as a surprise in view of the symptoms and signs of 
rombergism or spontaneous nystagmus, which were present. Cawthome, 
Fitzgerald and Hallpike consider that the caloric reaction tests, the 
horizontal semi-circular canal only, and it is possible that in these patients 
a lesion of the vertical semi-circular canals was present, but was not 
demonstrated. The normal reactions bore no relation to the degree of 
hearing loss. 

(h) Unilateral Canal Paresis. This constituted 21 per cent, of the 
abnormal reactions. It was most common amongst the Field Artillery 
personnel and was more frequently correlated with a severe degree of 
acoustic trauma (Standard III). 

(c) Bilateral Canal Paresis. This formed only 7 per cent, of the 
abnormal reactions and the figures are too small to warrant any deduc- 
tions being made. 

(d) Directional Preponderance. About 56 per cent, of the abnormal 
reactions showed directional preponderance. The affected patients were 
distributed fairly equally over the various branches of the Service. The 
reaction occurred most frequently (63 per cent.) among those patients 
with only a slight degree of aural trauma or with normal hearing (Standard 
I or Normal). ^ 

(e) Mixed factions. The figures for the mixed reactions are again 
verv small and ao not warrant any deductions. 
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4 Symptoms and Signs 

Vertigo was a symptom in nearly 50 per cent of the patients with 
normal reactions and was present in about the same proportion in those 
with abnormal reactions It is difficult to decide if vertigo is really of a 
labyrinthine character or not but as far as could be estimated a true 
labyrmthine t3^e of vertigo was present in about 11 per cent of the 
patients ivith normal reactions and in about 37 per cent of those with 
abnormal reactions In this latter group, half of the patients gave a 
history of delayed onset Unconsciousness, usually of short duration, was 
more frequently encountered among these traumatic lesions than is the 
case of a labjTinthme disease, such as Meniere's disease 

Nausea and vomiting were not frequent symptoms, the former being 
present m only 15 per cent of the patients with abnormal reactions and 
the latter in only 7 per cent 

Headache This symptom was present in just over 25 per cent of the 
patients, but of these the vast majority had normal caloric reactions 
and in only seven patients { 8 per cent ) was it connected with abnormal 
reactions AVhere these were present, the tendency was for the abnormal 
reaction to show a directional preponderance rather than a canal paresis 
Usually the headache was of gradual onset and frequently occurred some 
months after the original injury The opimon is expressed that in the 
majority of patients it is of psychogenic origin but that where it is possible 
that it IS associated with a labyrinthine lesion, that lesion is more likely 
to be indicated by a directional preponderance than a canal paresis 

Rombergism and spontaneous nystagmus were again infrequent and 
were in fact rather more common among patients with normal reactions 
than those mth abnormal reactions Often they were of rather an 
indefinite character 

The conclusion drawn from this analysis is that there is no close 
correlation between symptoms and signs suggesting labyrinthine disease 
and the actual results of clinical examination by the calonc test 
Directional preponderance is more often associated wth a slight degree of 
hearing loss (Standard I), whilst if a canal paresis is present the hearmg 
loss IS liable to be severe (Standard III) 

Miscellaneous Group 

Though these patients have been placed m a separate group, they 
present several points of interest 

1 Patients with no evidence of Aural Trauma (Case Slos 84,85) 

In these two patients, it is considered there is no real evidence that they 
sustained any aural trauma 

2 PatientswithChronicSuppurativeOtthsMediatf,a^e]Aos 86 93inclusive) 

These eight patients all had active suppurative otitis media in one 

or both ears on examination Four of the patients gave a history of 
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previous aural discharge in civilian life, but only two admitted that 
the ears were discharging on enlistment. These latter had a hearing loss 
of Standard I and Standard III whilst the general distribution was 
Standard I (two), Standard II (three) and Standard III (three). Five 
of the patients stated that the symptoms of deafness, tinnitus and 
discharge were aggravated by gunfire whilst one stated the ears bled 
with gunfire. Four of the patients belonged to the Coast Defence, two 
to the A.A. and two were in the Field Artillery. Four of the patients 
heard a whisper even in the better ear at a distance below five feet, 
whilst in two it was below ten feet. Consequently, taken as a group, the 
conclusion is that their military efficiency was considerably affected. 
Two of the patients only were using any form of local protection at the 
time of the incident when they consider they sustained the greatest 
damage to their ears. Five of the patients gave some history of vertigo ; 
in three patients there was rombergism, and in four some spontaneous 
nystagmus was present. The caloric tests were not done on the ears 
which were discharging, but of the two patients where the discharge was 
unilateral, one showed normal reactions in the sound ear and the other 
showed a canal paresis. The group is too small to draw any definite 
conclusions about the general effect of gunfire on patients with chronic 
suppurative otitis media. 

3. Patients affected by Explosive Missiles (Cases Nos. 94-97 inclusive) 

These four patients had received aural trauma from the effect of 

explosive missiles. Two cases were bomb explosions, one shell and one a 
mortar bomb. Those patients affected by bombs had hearing Standard I 
and Standard III, the shell had caused a deafness equal to Standard III 
(one ear only) and the mortar bomb Standard II. The hearing for the 
whispered voice was most impaired in the patient where a 1,000 lb. bomb 
dropped fifty yards away and in this patient a whisper was heard in the 
better ear at a distance below five feet. Apart from this patient, the 
military efficiency of the men had not been greatly impaired. None of the 
patients were wearing any form of local protection to their ears. With 
regard to the lab37rinthine function, only one patient complained of 
vertigo and had slight rombergism. This had been present before his 
injury. Examination by the caloric test, however, showed that all four 
patients had some disturbance of labyrinthine function. In three patients 
there was a directional preponderance and in one (Standard III hearing) 
there was a canal paresis, possibly bilateral. 

4. Tank Instructors (Case Nos. 98-102 inclusive) 

These five patients are of interest because of the position they occupy 
during gunfire. They are either perched on the turret of the tank or 
else have their head protruding from the turret ; thus their ears are 
relatively unprotected from the blast of the gun. Three of them were 

378 



Aural Trauma Caused by Gunfire 

exposed to blast from the 2 pdr gun and two from the 6 pdr With 
regard to the deafness in these patients, one patient had normal hearmg, 
three had a hearing loss equal to Standard II and one had a heanng loss 
equal to Standard I The hearing for the whispered voice and military 
efficiency had been severely impaired in two (whispered voice in better 
ear six inches and six feet), moderately impaired m one (whispered voice 
m better ear nine feet) Two of the men were wearing protection at the 
time of the incident (i fibre ear plugs , i flannelette ear plugs) With 
regard to labyrinthine function four patients complained of some vertigo, 
in one patient rombergism was present and in two there was some 
spontaneous nystagmus On examination with the calonc test, two 
patients showed a mixed reaction of canal paresis m one ear and a direc 
tional preponderance, possibly suggestive of an utncular paresis, in the 
opposite ear Both had a Standard II heanng loss 

5 Patients Operating Predictors and Recording (Csiseltios loyjoSinclnstie) 
Of the SIX patients in this group, five were women in the ATS attached 
to A A batteries The majonty of the patients were lo 20 yards away 
from the guns but were unprotected from blast Two patients through 
special circumstances approached much nearer the guns The hearing 
standards were Standard I in three patients Standard II in one and 
Standard III in one The patient with a hearing Standard III was 50 75 
yards away from the guns, but the guns fired directly over him and he 
sustained a rupture of his tympanic membrane It was considered that 
only m this patient was there any real impairment of military efficiency 
and even then it was not very severe (whispered voice in better ear at a 
distance of thirteen feet) None of the patients was wearing any protec- 
tion In the majority of patients no form of protection was possible 
as good hearing on predictor work is essential (Some members of the 
predictor crews are, however, partially protected by headphones ) With 
regard to labyrinthine function four of the patients complained of some 
vertigo, one had slight rombergism but none had anv spontaneous 
nystagmus Examinatipn ivith the calonc test showed a canal paresis 
in three patients two of them bemg women, and a directional preponder- 
ance in one woman The patients wnth a canal paresis showed a greater 
degree of deafness than the case ivith directional preponderance 


Discussion 

Introduction 

Whilst many papers have been published on occupational deafness and 
industrial trauma to the ears, the question of aural trauma caused by 
gunfire has received scant attention As the number who actually 
complain of permanent deafness due to gunfire is relatively small (only 
400 patients were included in a special War Office list compiled for this 
investigation) it maybe argued that the subject does not ment more serious 
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membrane was ruptured. No attempt was made to give a quantitative 
interpretation to this finding and the frequency with which labjninthine 
disturbance may follow aural trauma from gunfire has not previously 
"been ascertained. 

With regard to the symptoms, the patients clinically appeared to fall 
fairly closely into the two groups which have been described by Ramadier 
and Causse (1938). The first is the central or cerebro-labyrinthine 
type and the second, the peripheral or true labyrinthine type. If 
we consider first the central type, Ramadier and Causse describe the 
following four characteristics as being diagnostic, (i) Atypical vertigo ; 
(2) An excitable labjuinth ; (3) absence of any complaint of deafness ; 
(4) headache and psychological disturbance. With regard to hearing, the 
authors admit that there are often small deficiencies of hearing not 
noticeable by the patient. In this investigation, the group of patients 
who showed directional preponderance bears some striking resemblance to 
this type. The second group is the peripheral or labyrinthine form where 
the main symptoms are deafness, severe tinnitus and for some weeks 
vertigo. In these the vestibular labyrinth is h5q)o-excitable and the 
group of cases which have been shown to have a canal paresis conform to 
this description. A fuller summary of the characteristics of the two 
types can be found in an article by Horgan (1942). 

It is interesting to compare the lab}ninthine disturbance in this investi- 
gation with a group of patients with Meniere’s disease, whose labyrinthine 
function was carefully analysed by Cawthome, Fitzgerald and Hallpike 
(1942). In Meniere’s disease, nausea and vomiting were much more com- 
mon. No note was made of unconsciousness in the patients with Meniere's 
disease, but we know it is very infrequent. In these traumatic cases, a 
history of unconsciousness was obtained from five patients. The subjective 
S5unptoms of deafness and tinnitus occur approximately with the same 
frequency in the two groups, whilst the numbers of patients rvith objective 
deafness also show a close resemblance though the severity of the deafness 
is greater in Meniere’s disease. The main difference between the two groups 
occurs in the type of labyrinthine disturbance. In Meniere’s disease, the 
proportion of canal paresis to directional preponderance is about 3:1, 
whereas in the traumatic cases there is a complete reversal and the 
proportion is 1:2. If we accept the view of Cawthome, Fitzgerald and 
Hallpike (1942) that directional preponderance is due to a paresis of the 
utricle, this would appear to indicate that the utricle is more susceptible 
to trauma than the semi-circular canals. There are, however, other 
interpretations available for the occurrence of directional preponderance. 
The interpretation that the above authors make is a reasoned one, based on 
the results of animal experiments and deduced by a process of exclusion. 
But, it is possible that directional preponderance may be due to a /lyper- 
sensitivity of the utricle as much as to a /ry/>o-sensitivity . This supposition 
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exposed to blast from the 2 pdr gun and tivo from the 6 pdr Uith 
regard to the deafness in these patients, one patient had normal heanng, 
three had a heanng loss equal to Standard II and one had a heanng loss 
equal to Standard I The heanng for the whispered i oice and nuhtarj 
efficiency had been severely impaired m two (whispered \oice in better 
ear six inches and six feet), moderately impaired m one (whispered loice 
m better ear mne feet) Two of the men were wearing protection at the 
time of the inadent (i fibre ear plugs , i flannelette ear-plugs) With 
regard to labynnthme function, four patients complained of some vertigo, 
in one patient rombergism was present and in two there was some 
spontaneous nystagmus On examination with the calonc test, two 
patients showed a mixed reaction of canal paresis in one ear and a direc- 
tional preponderance, possibly suggestive of an utncular paresis, m the 
opposite ear Both had a Standard II heanng loss 

5 Fatienis Operating Predictors and Recording (Cs&t'Hos 103 loS tnclitsne) 

Of the SIX patients m this group, five were w omen in the ATS attached 
to A A battenes The majonty of the patients were 10-20 yards awaj 
from the guns but were unprotected from blast Two patients through 
special circumstances approached much nearer the guns The hearmg 
standards were Standard I in three patients Standard II m one and 
Standard III m one The patient with a heanng Standard III was 50-75 
yards away from the guns, but the guns fired directly over him and he 
sustained a rupture of his tympanic membrane It w as considered that 
only m this patient was there any real impairment of miiitarj' efficiency 
and even then it was not very severe (whispered voice in better ear at a 
distance of thirteen feet) None of the patients was wearmg any protec- 
tion In the majonty of patients no form of protection was possible 
as good heanng on predictor work is essential (Some members of the 
predictor crews are, however, partially protected by headphones ) With 
regard to labynnthme function, four of the patients complained of some 
vertigo, one had slight rombergism, but none had anv' spontaneous 
nystagmus Examination with the calonc test showed a canal paresis 
in three patients, two of them being women and a directional preponder- 
ance m one woman The patients with a canal paresis showed a greater 
degree of deafness than the case with directional preponderance 

T Discussion 

Introduction 

^Vhllst many papers have been published on occupational deafness and 
industrial trauma to the ears, the question of aural trauma caused by 
gunfire has received scant attention As the number who actually 
complain of permanent deafness due to gunfire is relatively small (only 
400 patients were mcluded m a special War Office list compiled for this 
investigation) it maybe argued that the subject does not merit more serious 
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It was much more usual for the frequency 8192 to show a progressive 
elevation of the auditory threshold and often the decibel loss was severe 
over the speech frequencies immediately preceding 4096. With war 
injuries to the ear, it is probable that the cochlear suffers concussion to a 
greater extent than ever occurs in industrial trauma and though recovery 
takes place to some degree, the permanent damage that remains is liable 
to be spread over a greater area. Of the present series of patients, the 
vast majority showed a maximum decibel loss over frequency 8192, 
which was the highest frequency tested. 

Pathology 

The exact pathology of the aural lesion produced in man by gunfire 
trauma is uncertain, though the evidence that pathological changes are 
produced in the ears of animals subjected to blast is considerable. But 
conclusions draw from these experiments must be treated with caution. 
The work of J. S. Fraser and John Fraser submitted to a meeting of the 
Royal Society of Medicine in 1917, still provides the most reliable study. 
Of the six cases in which Fraser made a histological examination of the 
temporal bones. Case Nos. 3, 4 and 5 appear to provide the best examples 
of the effect of blast as they had no direct injury to the skull. The 
tympanic membrane was ruptured in two of the patients (Cases 3 and 4). 
In Case 5, a plug of wax in the meatus, had possibly given some protection 
to the middle and inner ear. In this case, beyond some small hsemor- 
rhages into the tympanic cavity, the changes in the middle ear or cochlea 
were slight, though there was a detachment of the otolith membrane of 
both the utricle and the cupulae of the lateral and superior canals. 
Case 3 showed rupture of the tympanic membrane, haemorrhage into thf 
bony spaces of the middle ear and into the fundus of the internal auditon 
meatus. The membranous labyrinth xvas not involved. Case 4, due to a 
rifle grenade explosion close to the ear, showed the following ; — (i) Ropl®® 
of the tympanic membrane, (2) haemorrhages into the tympanic canty 
around the geniculate ganglion and the fossa subarcuata. There 
bleeding into the scala tympani in the region of the round window an a 
haemorrhage into the fundus of the internal auditory meatus. (3) 
ghost-like ” appearance of the organ of Corti wth the hair cells an 
supporting cells indistinguishable. {4) Separation of the otolith we® 
brane of the saccule and of the cupola of the superior canal. li'hei 
similar changes would be found in cases of gunfire deafness is uncertai® 
ut it seems probable that they would be present but not so acute, 
ifficulties that arise in the interpretation of any pathological chants a' 
een well illustrated in the careful work of Crowe, Guild and ^ 
(1934). pn the pathology of nerve deafness and more recently by p' ^ 
(1941) m the case of patients exhibiting a " tonal dip Many pa«f . 

w 0 s owed comparatively gross pathological changes in the coc 
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on histoncal examination had almost perfect hearmg Until our know- 
ledge of the physiology of hearmg shows further adrance, this difficulty 
in interpretation is liable to remam 

The Causation of Aural Trauma 

Though no common predisposing factor was discovered for the 
causation of the aural trauma, several contributor} factors have been 
mentioned in this report Two further possibilities which are largel} 
theoretical deserve consideration The first postulates an individual 
vanation m the sensitivity of the cochlea to blast pressure wav es Pa} ser 
(1940) and Wilson (1943) have both stressed the mdividual v anations of 
patients m their sensitivity to auditory fatigue and Wdson has, with some 
success, attempted to correlate this variation with habilit} to acoustic 
trauma He has suggested that his results provide a possible basis for 
prophylaxis, as the ' fatigue sensitive patient could then be guarded 
from gunfire Two patients m the present senes (Case Nos 41 and 53) 
volunteered the statement that they were always sensitive to loud sounds 
even m civihan life, whilst several others stated that they were more 
sensitive than their comrades to gunfire or nflefire, even before their 
injury had been received Deafness and tinnitus, m these patients, 
occurred on only small provocation and took longer to recover than w as 
usual In twenty two patients it was the first round of a shoot which 
caused their aural injury and m fifteen it appeared to be the first time that 
they had been exposed to fire from the weapon which the} considered 
gave them the injury The second possibility which has not been fully 
discussed in the report, is the question of ammumtion WTiere there are 
variations in the charge or ' short bursts ’ the possibility of these bemg 
a contnbutory factor m the causation of aural trauma is obnous It is 
not, however, clear why twenty rounds of a standard ammunition may be 
fired without any effect, and yet the twenty first round produces an 
increased blast pressure which is felt by aU members of the gun team 
It has been suggested by artillery officers with whom the question has been 
discussed that this difference is due to a variation m the ■secondary 
explosions of the gases at the muzzle This variation, they consider, may 
take place in spite of the fact that the type and quantity of the charge 
is essentially similar in each round A further theory is that ther^ is a 
poorer fittmg of the driving band in some rounds, so that the round is not 
rammed home so firmly m the breech This question is obviously one 
for expert opinion and no doubt has already received attention 

The Effect of Previous Disease and Repetitive Trauma 

There is a general view that previous aural disease which is of a 
middle ear type wdl lessen the degree of aural trauma but that, if a 
nerve lesion is already present, the effect of aural trauma wall be increased 
Omng to the poor aural records which were available, it was not possible 
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either to deny or to confirm this view and a decision could only be made 
by subjecting a selected group of patients to a thorough otological 
examination both before and after several months of gunfire. It is 
nevertheless suggested that once an aural injury has occurred, it is very 
umvise, except in unavoidable circumstances, for the patient to continue 
firing at the guns until opportunity has been given for recovery to take 
place. This proposal could be implemented only by having the Medical 
Officer present on the range during firing practice. At many camps, it 
would appear that this procedure is already adopted but, perhaps, 
further instruction might be given to medical officers as to the important 
points in examination, as well as a further emphasis of the necessity for 
abstention from active interference with the ear. From several patients, 
the information was still received that drops had been instilled into the 
ear by the medical officer. 

The investigation of Kobrak, Lindsay and Perlman (1941) on auditory 
fatigue and its relation to frequency and intensity are of some interest 
in considering the effects of repetitive trauma as a similar parallel might 
be drawn in the case of aural trauma due to gunfire. 

Psychological Deafness 

Milligan and Westmacott (1915) and Hurst and Peters (1917) made an 
investigation of this t5q)e of deafness during the last war, but possibly 
over-emphasized the frequency with which true hysterical deafness occurs. 
During two years' experience of the treatment of battle casualties from 
the Western Desert, verj? few cases of pure hysterical deafness were seen 
and in the present investigation there are only three patients who possibly 
fall into this category. Some otologists consider that the majority of 
concussion deafness is functional in origin, but wth this view disagree- 
ment is expressed. It is contended that in the vast majorit}'^ of patients 
some pathological basis for their deafness can be disclosed if a thorough 
otological investigation is made, but in a considerable proportion a super- 
added psychological symptoms Avith labyrinthine lesions will be discussed 
later. Further investigation on this subject might prove profitable. 

The Duration of Injury and the Prognosis 

It has been customary to regard any deafness which exists after six 
months as permanent, but that this may be inaccurate is suggested 
by some Scandinavian otologists who found that recovery in the 
aural trauma produced by riflefire could take place up to two years 
after the injury. \Vhether a similar period for recovery can be 
expected in trauma from gunfire with the heavier charges employed 
is undetermined and the solution of this problem is still handi- 
capped by the absence of reliable clinical records. Greifenstein (194*^) 
considers that the earlier the disturbances of equilibrium and tinnitus 
disappear the better the prognosis. The presence of normal caloric 

384 



Aural Trauma Caused by Gunfire 

reactions has been advanced as an indication of the chance of recovery and 
some authonties have held that they provide evidence that the deafness is 
hystencal, but this investigation would not support this view Abnormal 
calonc reactions may be present with quite a small hearing loss or at 
times the hearing may even be normal and Vice versa, a patient m whom 
it IS considered that there is a severe pathological degree of deafness may 
have quite normal caloric reactions Auditory and labyrmthine function, 
although showing some general correlation, are not necessanly mter- 
dependent A further suggestion has been made by Colledge (1940) that 
once a concussion deafness is established, there is a progressive detenora- 
tion over the whole range of frequencies, so that eventually an early 
senile deafness is produced In the present investigation. Case Nos la 
and 38 seem to confirm this impression but, as the conditions of examina- 
tion on the two occasions when the patients were tested were not identical, 
the significance cannot be pressed If a number of patients from this 
investigation could be re examined in five years’ time under identical 
conditions, some useful information would be gamed The importance 
of securmg definite information on this subject is considerable when the 
time arrives for the allocation of a pension. 

The Degree of Disability 

There is, at present, no satisfactory' method for evaluating the degree 
of disability that may be caused by a given percentage of hearing loss 
A tentative standard of procedure has been evolved by the American 
Consultants (1942) based on the measurements oi heanng loss with a 
standard audiometer, and a formula has been produced It lays itself 
open to some senous objections Unless the audiometer is correctlj 
calibrated and receives proper attention the results will be unreliable 
In addition, like all formulas, rt does not take into account the individual 
with his variation m occupation and the possible adaptation to his 
handicap through hp reading or a heanng aid 

The standards of hearmg which the Army has adopted although they 
give some idea of military efficiency, are by no means satisfactory and 
lay themselves open to a vanety of interpretations by different observers 
It IS possible that the mass use of the gramophone audiometer on enlist- 
ment m the Army, may provide the best solution, though even with this 
instrument the results will vary to some extent with the intelligence of the 
patients 

Labyrinthine Function 

Jones-Phillipson (1917) during the last war observed that frequently 
there was a disturbance of labynnthine function m " blast injury to the 
ears He made the observation that a greater amount of water was 
necessary to elicit any reaction of induced nystagmus vnth the calonc 
tests and apparently carried out the tests although the tympanic 
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Tnembrane was ruptured. No attempt was made to give a quantitative 
interpretation to this finding and the frequency with which labyrinthine 
disturbance may follow aural trauma from gunfire has not previously 
been ascertained. 

With regard to the symptoms, the patients clinically appeared to fall 
fairly closely into the two groups which have been described by Ramadier 
■and Causse (1938). The first is the central or cerebro-labyrinthine 
type and the second, the peripheral or true labyrinthine type. If 
we consider first the central type, Ramadier and Causse describe the 
following four characteristics as being diagnostic, (i) Atypical vertigo ; 
{2) An excitable lab}?rinth ; (3) absence of any complaint of deafness ; 
(4) headache and psychological disturbance. With regard to hearing, the 
authors admit that there are often small deficiencies of hearing not 
noticeable by the patient. In this investigation, the group of patients 
who showed directional preponderance bears some striking resemblance to 
this type. The second group is the peripheral or lab5n-inthine form where 
the main symptoms are deafness, severe tinnitus and for some weeks 
vertigo. In these the vestibular lab3T:inth is hypo-excitable and the 
group of cases which have been shown to have a canal paresis conform to 
this description. A fuller summary of the characteristics of the two 
types can be found in an article by Morgan (1942). 

It is interesting to compare the lab3n-inthine disturbance in this investi- 
gation with a group of patients with Meniere's disease, whose labyrinthine 
function was carefully analysed by Cawthome, Fitzgerald and Hallpike 
(1942). In Meniere’s disease, nausea and vomiting were much more com- 
mon'. No note was made of unconsciousness in the patients with Meniere’s 
disease, but we know it is very infrequent. In these traumatic cases, a 
history of unconsciousness was obtained from five patients. The subjective 
S5nnptoms of deafness and tinnitus occur approximately with the same 
frequency in the two groups, whilst the numbers of patients with objective 
deafness also show a close resemblance though the severity of the deafness 
is greater in Meniere's disease. The main difference between the two groups 
occurs in the type of labyrinthine disturbance. In Meniere's disease, the 
proportion of canal paresis to directional preponderance is about 3:1, 
whereas in the traumatic cases there is a complete reversal and the 
proportion is 1:2. If we accept the view of Ca\vthome, Fitzgerald and 
Hallpike (1942) that directional preponderance is due to a paresis of the 
utricle, this would appear to indicate that the utricle is more susceptible 
to trauma than the semi-circular canals. There are, however, other 
interpretations available for the occurrence of directional preponderance. 
The interpretation that the above authors make is a reasoned one, based on 
the results of animal experiments and deduced by a process of exclusion. 
But, it is possible that directional preponderance may be due to a hyper- 
sensitivity of the utricle as much as to a /tyjt>o-sensitivity. This supposition 
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would explain the occurrence of a directional preponderance in those 
patients where the lab5'rmthine lesion was under Hallpike’s interpretation 
laterahzed to the better heanng ear and the diagnosis of utricular 
irritability in the deaf ear would then be substituted for a utricular paresis 
in the relatively good ear At all events, it seems that directional 
preponderance is an indication of a disturbance of labynnthme tone In 
addition to the utricle, Cawthome, Fitzgerald and Hallpike have shoivn 
that labyrinthine tone may he affected by cortical impulses passing from 
the temporal lobe to the vestibular nuclei If “ blast ” causes petechial 
haemorrhages in the temporal lobe (and there is some evidence of this m 
animal experiments) then a further source of origin for the directional 
preponderance arises It has been pointed out by Clarke (1943) that it is 
also possible for the superior and postenor canals to possess a similar 
function to the utricle, and this may explain the occurrence of normal 
reactions m several patients who appeared to have definite vestibular 
symptoms, as it is probable that the procedure adopted m the caloric 
test did not give any indication as to the function of these canals 

Further observations on directional preponderance have recently been 
made by Kobrak (1943) He considers directional preponderance is only 
one part of a complex reaction which is termed Nystagmus Bereitschaft 
and he attributes considerable importance to the latency and character 
of the nystagmus As yet, our knowledge of labyrinthine function is 
still in its infancy and most interpretation is, to a large extent, theoretical 
Prophylaxis 

The difficulties in providing adequate prophylaxis have already been 
stressed It is essential that the soldier retains at least part of his 
hearing and m some cases it is necessary for the hearing to he really good 
Hence, the problem resolves itself into finding a form of local protection 
which will eliminate blast pressure waves without the elimination to any 
great degree of sound waves The Army authorities hold that dry cotton 
wool properly applied in the external meatus best fulfils these requisites 
though no claim is made that it affords 100 per cent protection It is 
suggested that the correct method of application should form part of the 
gunner s drill as very frequently the cotton wool which is used is too small 
or IS not packed into the external meatus m a proper manner The 
attitude that the application of protection to the ears is to some extent 
effeminate is still fairly prevalent and requires to be overcome A further 
method of local protection which might prove of general benefit is a 
modification of the steel helmet whereby an extension in the form of a 
baffle-plate over the ears is added, so that the blast is dispersed General 
protection from gunfire blast is more a matter for ordnance experts in the 
design of suitable shields to the various weapons If it is necessary for 
tank instructors to be perched on the outside of a tank, it might be 
feasible to provide a detachable shield 
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Simimary 

In this clinical investigation of patients who, had at some time or 
other complained of injury to their ears from gunfire, it is considered that : 

(1) In 72 • 3 per cent, the whispered voice was heard below the normal 
distance in the worse ear. This disability may be classed as slight 
22-9 per cent. ; moderate 16-9 per cent, and severe 32-5 per cent. 

(2) Smaller defects in hearing were demonstrated b5f the pure tone 
audiometer, and with this instrument some degree of deafness was found 
in 92-8 per cent. The relative percentages for the worse ear were slight 
(Standard I) 38-6 per cent. ; moderate (Standard II) 24 'i per cent.; 
severe (Standard III) 30 * i per cent. The frequency vith which a severe 
degree of acoustic trauma (Standard III) was sustained is approximately 
tvice as great among the Field Artillery and Coast Defence as among the 
Anti-Aircraft personnel and Infantry. Over the whole range of hearing, 
the Infantry were least affected. 

(3) Frequently both ears were affected. The militarj'^ efficiency of 
the soldier as judged by the hearing for the whispered voice in the better 
ear showed that in 65*1 per cent, the soldier’s efiiciency had been un- 
impaired or only slightly impaired. There was, however, moderate 
impairment in 15 ‘7 per cent, and severe impairment in 19 -3 per cent, 
(a total of 35 per cent, for these two categories). 

(4) In 61 ’4 per cent, of the patients the deafness was of an inner-ear 
type whilst in 28 • 9 per cent, it was mixed. 

(5) No common predisposing factor in the causation of this deafness 
was discovered. 


(6) Contributory factors were considered to be : 

’ (a) Civilian occupation (in approximately one-third of 

the patients the civilian occupation was noisy or 
very noisy). 

Medical { {b) Previous Aural disease (18 ‘i per cent, of the 

I patients) . 

(c) Psychological disturbance (36 ’2 per cent, of the 


V 


Military < 


patients). 

{a) Position of the patient on the gun team (No. 2 in 
the g\m team was most affected). 

(b) INIiscellaneous circumstances such as lack of shield 
protection from blast, reflected blast and ammuni- 
tion or charge. 

(c) Absence of any local protection to the ears (80 per 
cent, of the patients). 

(d) Type of weapon (25 pdr., 12 pdr. and anti-tank 
rifle probably cause most acoustic trauma in the 


various branches of the Service). 
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It should be noted that in the present senes of cases, neither age, 
heredity, nasopharyngeal disease nor expenence of gunfire are considered 
to have played any important part in the degree of acoustic trauma the 
patient experienced 

(7) Whilst the subjective acoustic symptoms usually indicate some 
degree of objective deafness, they are not closely correlated with the 
severity of the objective deafness Ruptures of the tympanic membrane 
heal well but it is erroneous to state that a patient who sustains a rupture 
of the tympanic membrane gets little residual deafness In 32 5 per cent 
of patients with ruptured tympanic membranes the residual deafness 
was severe and in 30 per cent moderate , figures which are comparable 
with cases of pure concussion deafness without rupture 

(8) It was impossible to estimate the prophylactic effect of local 
protection to the ears as the figures were too small to draw any conclusions 
Close questioning of the patient did elicit the fact that, when protection 
was applied, it was frequently applied inefficiently 

(9) Nearly 54 per cent of the patients showed some probable disturb- 
ance of labyrinthine function and m 41 per cent , it was felt that a laby- 
rinthine lesion was certainly present The labyrmthine lesions were 
divided as follows — 

{a) Unilateral canal paresis (21 per cent of the abnormal reactions) 

(6) Bilateral canal paresis (7 per cent ) 

(c) Directional preponderance, indicating a possible utricular 
paresis (63 per cent ) 

(d) Combined reaction of directional preponderance and canal 
paresis (g per cent ) 

The patients with canal paresis were more common among personnel 
of the Field Artillery, whilst the patients showing directional preponder 
ance were distributed fairly equally A canal paresis was more frequently 
associated with a severe degree of deafness, whilst in the patients with 
directional preponderance, the deafness was more frequently slight 

Regarded as a whole, the labyrinthine symptom gave little true 
indication of the existence of a labyrmthine lesion This may be due to 
the fact that the tests used at present are not capable of recording the 
function of every part of the vestibular labyrinth 

It IS felt that this high proportion of labyrinthine lesions among the 
patients examined is far greater than would be encountered among an 
equally fit body of patients in civil life and the conclusion is drawn that 
gunfire alone can cause a labyrinthine lesion 

(10) A group of miscellaneous cases which are of some interest have 
been examined but the figures are too small to draw any definite 
conclusions from the results of clinical examination 
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In making this investigation my thanks are due to Dr. C. S. Hallpike 
for much friendly advice and criticism and to the Medical Research 
Council for the excellent facilities which have been granted. 
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CLINICAL RECORD 

A CASE OF OTITIC HYDROCEPHALUS 
By WILLIAM McKENZIE (London) 

Sheila F , aged 12, admitted to Kingston County Hospital on June 13th wth 
acute left otitis media for eight days 
Past History 

Occasional left earache Eight months before, discharge from the left ear 
for fourteen days 
On Admission 

The child was fairly well and had no symptoms except earache The left 
ear showed a pulsatmg discharge ivith an cedematous drum There was 
nystagmus to the left, and the temperature was gg^F 

Penicillin 60,000 units was given three hourly, and she improved , the 
otorrhoea continued, and the temperature rose occasionally to 99® 

June 23rd 

Ten days after admission she complained of severe headache and diplopia. 

The temperature rose to 100 4®F 
June 2^th 

Lumbar puncture Cerebrospinal fluid normal , pressure 80 mm 
June 28th 

Headache had improved slightly 

The margins of the optic discs were blurred, and there was a left external 
rectus palsy 
July 3rd 

Headache was slight 

Bilateral papilloedema was seen for the first time 

July 5lh 

Lunibar puncture Cerebrospinal fluid normal , pressure 350 mm 

At this stage it was decided to explore the mastoid No infection was 
found, and the wound healed quickly 

Lumbar puncture on July 5th shoi\ed a clear fluid \vith pressure of 300 mm 

The neurologist, Dr F M R Walshe, who saw her on July 26th said he had 
never been really convinced of the existence of “ otitic hydrocephalus ” as a 
clinical entity, and that he was afraid some other cause for the raised intra- 
cranial pressure would be found, for example medulloblastoma 

He advised ventriculography, and at this stage she was transferred to the 
Atkinson Morley Hospital under the care of Mr Wyllie McKissock 

Mr ^IcKissock found a nght external rectus weakness wth a marked 
bilateral papilloedema 
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(4) There are no localizing signs, but a Vlth nerve paresis on the side of 
the lesion is often present 

(5) Lumbar puncture shows a clear cerebrospinal fluid with a pressure 
of over 300 mm The quantity is abundant, and there is no excess of 
protein 

The majonty of wnters have since agreed that the disease nearly always 
occurs under twenty years of age, although there is a record in a man of 
twenty six ^ 

Both Asherson? and Wilhams® record this disease existing with another 
intracranial disturbance, Asherson descnbing it as associated with an encephal 
ills, and Wiliiams wth a brain abscess 

The other points of Symonds’s summary have not been disputed with one 
exception that it 15 generally agreed that the spmal fluid is not abundant, and 
that this apparent abundance is due solely to the increased pressure 

Ventriculography has sho\vn a normal system in the majonty of cases 
and there is no evidence of an external hydrocephalus The differential 
diagnosis is usually a bram abscess, but the comment of the neurologist in this 
case that he wshed for a ventnculogram to be done to exclude a medullo 
blastoma, is interesting 

Asherson makes the pertinent comment that the diagnosis is made in 
retrospect and there is no record of an early mistake in diagnosis 

The pathology is generally agreed to be an obstruction to the venous 
circulation of the brain by a thrombosis 

Symonds suggests that a partial thrombosis of the lateral sinus is the most 
frequent cause, the thrombosis spreading to the supenor longitudinal smus 
Post mortem exammation has supported this theory but it cannot be the 
complete explanation, as the disease is unusual whilst thrombophlebitis of the 
lateral sinus happens fairly often 

I must thank Dr A A Cunningham Medical Supenntendent at Kingston 
County Hospital, for permission to record this case and I mu'it also thank 
Mr Wylhe McKissock for his kindness in allowing me to quote from his letter 
and from his case notes 
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CLINICAL NOTES 

SOUND CONDUCTION THROUGH THE STERNOMASTOID MUSCLE 
IN MIDDLE EAR AND NERVE DEAFNESS 
By DENYS E. HOWELLS* (London) 

From personal observation and interrogation of normal patients it was found 
that if the stemomastoid muscle be placed on the stretch by turning the head 
towards the opposite shoulder, longitudinal stroking of the skin over the muscle 
with a finger would produce a low pitched sound. Should the whole length of 
the muscle be stroked systematically starting from the nape of the neck and 
working forwards the subject was aware of a point on the skin at which the 
sound was at its greatest intensity. That point was situated at the anterior 
border of the muscle about one inch below the mastoid tip. 

Persons with normal hearing or with middle-ear disease could localize such a 
point within a few seconds of the investigation being started. A patient 
suffering from inner-ear or nerve deafness was unable to detect any sound 
when the skin was stroked and hence could not localize any such point. 

In a series of cases, audiometer readings were taken to confirm the type of 
deafness. In addition a further reading was taken in those cases with normal 
hearing or middle-ear disease. The stimulator of the audiometer used for bone 
conduction was placed on the point of maximum sound intensity, i.e. one inch 
below the mastoid tip on the anterior border and both ears were plugged to 
exclude air conduction. 

It was found that such a curve formed a shadow of that of bone conduction 
having ten decibels more loss at a given pitch than that due to stimulation at the 
mastoid process. At all other points on the stemomastoid muscle the difference 
in the audiometer reading was greater than ten decibels and in most cases the 
difference was so great as to make the construction of a curve impossible. 

M echanism 

It appears that the transmission of vibration depends on simple conduction 
through the stretched muscle and cranio-cochlear conduction from the point of 
attachment of the stemomastoid muscle. The fact that the point of maximum 
intensity is situated on the anterior border one inch below the mastoid tip 
can only be explained by assuming some intrinsic resonating property at that 
point. The point does not correspond with any anatomical landmark such as 
the junction of the sternal and clavicular heads of the muscle nor does the 
distribution of fibrous tissue in the muscle substance offer an explanation. 
Application 

The longitudinal stroking of the stretched stemomastoid muscle provides a 
simple and speedy means of differentiating between middle-ear and nerve 
deafness without the use of such instruments as a tuning fork or audiometer. 
A patient suffering from nerve deafness fails to hear the vibrations and hence 
cannot localize a point of maximum intensity. A case of middle-ear disease will 
present a loss of hearing but wiU be able to appreciate the stroking of the skin 
over the muscle and will demonstrate it by being able to indicate a point at 
which the stroking is loudest. 

• From the Ear, Nose and Throat Department, University College Hospital. 

394 



EXTENSIVE LUMBAR PUNCTURE AS A TEST OF DIFFERENTIATION 
BETWEEN REVERSIBILITY AND IRREVERSIBILITY BY 
LABYRINTHINE FENESTRATION OF OTOSCLEROTIC DEAFNESS 

By F. KOBRAK (London) 

Max Meyer has shown {Pract Otol , I, and III) that extensive occipital 
puncture can bring about a considerable improvement of hearmg in otosclerosis 
{and also in cochlear deafness). The method did not find due interest amongst 
the otologists who were and are concentrated on labyrinthine fenestration 
Wnter suggests that the combination of both methods might be worth con 
sideration wth the slight modification that the less popular occipital puncture 
IS substituted by the, according to Max Meyer, less efficient, but for our purpose 
sufficient extensive lumbar puncture 

The mtncacy of labynnthine fenestration consists not only of the delicacy 
of surgical technique, but perhaps even more of the difficulty in the proper 
choice of suitable cases Often it seems to be not easy to say, how much the 
barred entrance of the sound waves to the inner ear, how far intra lab3nnthine 
changes are the source of deafness If, apart from the sound conductive 
obstacle at the oval window, only abnormal mtralabynnthme pressure is the 
cause of high pitch deafness, and not yet degenerative changes m the organ of 
Corti, improvement of high pitch deafness can be expected from labynnthine 
decompression from the extensive lumbar puncture, and then also from 
labyrmthine fenestration If, however, definite improvement of high pitch 
deafness fads to occur following extensive lumbar puncture, the prognosis 
can be regarded as doubtful indeed , in this case, the effect of fenestration is 
expected to be unsatisfactory by bnnging about a more or less irrelevant 
improvement of only low pitch deafness and not of the pertinent high pitches of 
speech and conversational voice 

A further differential diagnostic outlook seems to emerge, as we obviously 
depend not only on auditory tests in our indication of labynnthine fenestration 
Also the behaviour of vesUbiilar tests, especially on mimmal calorisation, 
provides functional features which are probably of avail in the indication 
of labynnthine fenestration 

This preliminary suggestion of a test by extensive lumbar puncture, based 
on possibly specific functional — auditory and vestibular— differences before and 
after the L p test \vill be more fully discussed, soon, in a paper on clinical 
otoclerosis with special reference to abnormal mtralabynnthme pressure 

Summary 

The effect of extensive lumbar puncture is suggested as a test to discern 
reversible from irreversible cases of high pitch deafness in otosclerosis The 
Lp. test IS based on the examination of auditory and vestibular functions 
before and after the lumbar puncture 
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ROYAL SOCIETY OF MEDICINE— COMBINED SUMMER MEETING 

HELD IN BRIGHTON 


June 27th, 1947 
OTOLOGIGAL SESSION 


Chairman — ^H. V. Forster, M.C., M.B., Ch.B., M.Sc. 

(President of the Section of Otology) 

Discussion on the Association of Otitis Media with Acute Non- 
Specific Gastro-Enteritis of Infants 

Miss Winifred Hall ; Acute non-specific gastro-enteritis of infants, or the 
diarrhoea and vomiting syndrome, as it is also called, is recognized as a condition 
limited to the first twelve months of life. That is not to say that older children 
do not suffer from diarrhoea and vomiting, but the character of the disease and 
the behaviour of the patient are then quite different from what is seen in the 
infant. In infancy, the dominant feature of the severe case is the appalling 
dehydration, which may occur either with the primary disease, or as the 
herald of the onset of a parenteral infection. In the toddler and older children, 
dehydration is absent. Why this should be, we do not know. Whether we 
are dealing ivith a specific infection, bacterial or virus, but limited in its 
application to the first year of life, or whether it is something inherent in the 
gradually evolving economy of the young infant, has yet to be decided. Quite 
possibly It is a mixture of both factors. It is certain that the younger the 
infant, the more typical is the course of the illness, and alter roughly lo months 
of age the response of the child to its infection tends to approximate more 
and more to that of its elders. This means, therefore, that the approach of 
the doctor,! which includes the otologists, to the problems of infantile gastro- 
enteritis must be quite different from his approach to iUness in an older child. 

In Table I the incidence and mortality of cases admitted to the North- 
Western Hospital in the different age-groups during the years 1942-47 are 
shown, and the falling off of admissions in the later groups is very noticeable. 
The table also shows the very marked improvement in mortality figures in 


TABLE I 


North-Western Hospital 


Mastoid 

0-3 months 3-6 months 6-9 months 9-12 months Totals operations 
Year Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths Cases Deaths 


1942 

40 

J2 

19 

10 

9 

3 

6 

4 

74 

29 

— 

— 

1943 

51 

7 

52 

10 

31 

2 

13 

— 

147 

19 

12 

5 

1944 

72 

17 

87 

13 

33 

4 

28 

3 

220 

37 

27 

4 

1945 

lo6 

23 

113 

12 

64 

15 

47 

4 

330 

54 

24 

9 

1946 

82 

10 

87 

8 

39 

3 

34 

2 

242 

23 

6 

r 

1947 

54 

6 

44 

3 

33 

— 

22 

2 

153 

II 

— 
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the later years In 1942 the mortality rate was 39 per cent In 1943 it dropped 
to 13 per cent In 1943 the otitis media figures were 40 per cent of all cases, 
yet you will notice that only 12 mastoid operations were done that year In 
^945 tfiere were 24 operations , m 1946, 6 , while for the first six months of 
^947 there have been none But, although both the otitis media rate and the 
mortality rate have fallen, the seventy of the disease has m no way declined 
The improvement is entirely due to better methods of general treatment, 
plus earlier recognition and more vigorous treatment of associated parenteral 
infections 

Danng the years 1942-47, 1 was attached to six hospitals m widely separated 
-areas, and was therefore able to observe not only variations m the disease m 
the different localities, but also the results of varjnng psdiatnc treatments 
Four of these hospitals were in London, and two at St Albans The total 
number of mastoid operations done during these years is 190, and several 
hundred more cases of otitis media were seen which recovered ivithout operation 
The uork on these cases began ongmally with the theory that the condition 
was a pnmary mastoiditis with a secondary imtative gastro ententis, a theory 
which has been postulated by vanous observers, and so m the early cases, all 
which failed to respond quickly to treatment proceeded to operation We 
had, therefore, two mam ideas in mind (i) To determine whether in the 
acutely lU baby a mastoid infection was always to be found , (2) To find out 
whether operation did or did not bnng about impTO\ement 

We soon found that the idea of a pnmary mastoid infection was untenable 
By no means all severely ill babies even have an otitis media But in those 
cases which had a mastoiditis, particularly where frank pus was found, improve- 
ment after operation was immediate and often dramatic 

In small babies the textbook signs of acute mastoiditis are completely 
absent There is never any redness or swelling, and as a sick baby cnes wth 
any handling, it is quite impossible to know whether tenderness is present 
or not The head-rolling sign, so often quoted, is quite unreliable, and so is 
enlargement of the posterior cervical group of glands The drumhead signs 
can also differ from those of acute otitis m an older patient, due to differences 
m the anatomy of the infantile ear It is advisable, therefore, before going 
on to the clinical aspect to consider these anatomical peculianties, and the 
resultant difficulties m examination 

Anatomical Points 

One of the most important points is that in the infant the meatal canal 
runs downwards and foi^vards at an inclination of 35 degrees, so that m 
introducing a speculum one sees first of all the postenor and supenor parts 
of the drum, and to see the antenor portion, it is necessary to tilt the speculum 
quite considerably Ignorance of this can be a very real pitfall for those 
unaccustomed to the infant ear Another pomt is that the cahbre of the canal 
vanes from the extremely narrow to the respectably wide , a vanation peculiar 
to the individual, and in no way connected with his age 

In Lederer’s “ Diseases of the Ear, Nose and Throat ” (1946 ed , Phila- 
delphia), we are told that m order to see the drum the speculum must be inserted 
until it nearly reaches the membrana This is quite unnecessary, and will 
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only cause damage to the meatal wall and drive the wax which is always present 
do\vn on to the drum. A small speculum, carefully inserted and moved so 
as to show all parts of the drum in turn is all that is required. Wax is always 
present in the meatus in varying amounts. It must be completely removed 
before an accurate picture of the drumhead can be obtained, and this can be 
a very slow and difficult procedure. I personally use either a specially made 
fine hook, with a carefully rounded end, or the wool-carrying end of a very fine 
Jobson Horne wool carrier. 

Contrary to the textbook statements the normal infant drumhead should 
show a properly formed light reflex, after about 6 weeks of age. It is usually 
shorter and fatter than in an adult, but it is quite definitely present, and 
absence means that the drum should be watched. Absence is not an indication 
for myringotomy, but it will be found that as the child returns to normal, 
so the light reflex reappears. I think that the reason why it is so often said 
to be absent in the infant is due partly to the anatomical difficulty of seeing 
that area of the drum, and partly to the difficulty of completely removing 
the wax. It is very easy to mistake a thin colourless deep-lying sheet of wax 
for the drum. 

The tympanic membrane of an infant is said to be thicker than in later life. 
This is only so in the very young infant of the i to 6 weeks age-group ; it is 
certainly not so in older babies. In the early days when we were doing many 
myringotomies as diagnostic measures in cases of unexplained pyrexia, or 
persistent toxsemia, one sometimes went through a thick opaque membrane, 
and had a dry puncture, while in other children of the same age-group, the 
drum would be quite thin, and the knife go through with the characteristic 
sound and feel of parchment. There does not seem to be any definite age when 
the change in character of the drum takes place ; it seems to be an individual 
matter. The thick drums do not, of course, show a light reflex. 

In the young infant there persists an undifferentiated mass of mesenchymal 
tissue in the upper part of the middle ear, often with trabeculae passing down- 
wards to other points in the cavity. This mass partly shuts off the lower and 
anterior parts of the middle ear, and it is quite possible that it accounts for 
at least some of the cases of mastoiditis with an apparently normal drum. 
These cases, by the way, are not common, but they do occur, and the possibility 
of a completely “ silent ” mastoid must be remembered when searching for 
the cause of a persistent pyrexia, or a sudden collapse. It probably does 
account for the frequency with which one meets a suppurative otitis media 
confined to the upper and posterior part of the tympanic cavity. The 
auriscopic appearances in such cases are typical. There is an elongated red 
shining bulge along the posterior meatal wall, more marked above than below. 
On looking round, the drum proper appears to be lying on a much deeper plane, 
and often appears perfectly normal, even to the possession of a light reflex. 
The inexperienced observer is apt to assume that he is looking at a posterior 
wall furuncle. Actually the forward bulge of the posterior part of the drum 
carries with it the adjacent part of the posterior meatal wall, and it is often 
very difficult to make out where one ends and the other begins. 

The appearance of the inflamed drumhead may vary from a faint greyish- 
red flush either at the margin, or spread over the surface, to the typical bulging 
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bright red drum Sometimes a tense collection of pus gives the drum a 
characteristic opaque grey colour, and full appearance A pink, or red flush 
without fullness is not usually an indication for mynngotomy , with adequate 
treatment such a drum may return to normal It does indicate an incipient 
infective process that needs watching I would consider the indications for 
mynngotomy to be (i) A localized grey or red postenor bulge, (2) A 
generalized red bulging drum , (3) A grey opaque bulging drum , and (4) A 
red flushed drum without fullness, but associated with pyrexia or an exacer- 
bation of the general symptoms 

In the infant, the eustachian tube is short and straight Cases have been 
recorded where milk has been found jn the middle ear cavity at operation 
It IS therefore important clinically that the babies should not be fed l3nng on 
their backs 

My first group of cases occurred in the latter part of 1942 at Oster House 
E M S Hospital, St Albans At that time ordinary otitic conditions were 
very prevalent, and when our first cases showed a purulent otitis media early 
m the illness, and rapidly went on to operation with positive results, it did 
look as though the gastro enteritis was merely the infant's way of responding 
to an otitic invasion But as the senes proceeded, and I began to extend my 
observations to other hospitals, it soon became obvious that this was not the 
case, and that the otitis was only an inadental factor m the disease The 
onset of other parenteral infections produced exactly the same gastro ententic 
reactions as did the otitis 

The Oster House children were all exammed aurally on admission An 
abnormal drum was incised as soon as it appeared Intravenous dnps were 
used for the dehydration, but if no improvement occurred in forty eight hours 
we proceeded to a bilateral mastoidectomy The reason for this was as 
follows We found that in almost all cases of true mfection, both mastoids 
were involved , and, further, the contents of the mastoids often bore no 
relation to the appearance of the drum Often what appeared to be the better 
ear had the worse mastoid on operation 

Because of the absence of typical signs, the diagnosis of a mastoid infection 
and the decision when to operate can be extremely difficult One of the most 
trying things from the surgeon's pomt of view is the way m which a purulent 
otitis wll dry up It is quite common to find a bulging drum, obtain pus on 
myringotomy with relief to the symptoms, and then have another general 
relapse in a few day’s time On examination the onginal incision is soundly 
healed, and the drum again red and bulging In the early days I would have 
operated with such a history Nowadays, I would not unless the child's 
condition continued to detenorate in spite of treatment I think that a certain 
amount of pus must escape down the eustachian tube, and after the immediate 
tension has been relieved by a mynngotomy, the drum will therefore heal 
If, later on, another sudden collection of pus occurs, the process is repeated 
The mynngotomies do not seem to have any untoward after-effects, and it is 
not necessary to open the mastoid after two or even three incisions, unless the 
general condition fails to respond It must be remembered that a collection 
of pus m the middle ears can appear quite suddenly, and be accompanied by 
equally sudden S5nnptoms Within a few hours a normal drum can become 
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only cause damage to the meatal wall and drive the wax which is always present 
down on to the drum. A small speculum, careMly inserted and moved so 
as to show all parts of the drum in turn is all that is required. Wax is always 
present in the meatus in varying amounts. It must be completely removed 
before an accurate picture of the drumhead can be obtained, and this can be 
a very slow and difficult procedure. I personally use either a specially made 
fine hook, with a carefully rounded end, or the wool-carrying end of a very fine 
Jobson Home wool carrier. 

Contrary to the textbook statements the normal infant drumhead should 
show a properly formed light reflex, after about 6 weeks of age. It is usually 
shorter and fatter than in an adult, but it is quite definitely present, and 
absence means that the drum should be watched. Absence is not an indication 
for m 3 T:ingotomy, but it wll be found that as the child returns to normal, 
so the light reflex reappears. I think that the reason why it is so often said 
to be absent in the infant is due partly to the anatomical difficulty of seeing 
that area of the drum, and partly to the difficulty of completely removing 
the wax. It is very easy to mistake a thin colourless deep-lying sheet of wax 
for the drum. 

The tympanic membrane of an infant is said to be thicker than in later life. 
This is only so in the very young infant of the i to 6 weeks age-group ; it is 
certainly not so in older babies. In the early days when we were doing many 
myringotomies as diagnostic measures in cases of unexplained pyrexia, or 
persistent toxaemia, one sometimes went through a thick opaque membrane, 
and had a dry puncture, while in other children of the same age-group, the 
drum would be quite thin, and the knife go through witli the characteristic 
sound and feel of parchment. There does not seem to be any definite age when 
the change in character of the drum takes place ; it seems to be an individual 
matter. The thick drums do not, of course, show a light reflex. 

In the young infant there persists an undifferentiated mass of mesenchymal 
tissue in the upper part of the middle ear, often with trabeculae passing down- 
wards to other points in the cavity. This mass partly shuts off the lower and 
anterior parts of the middle ear, and it is quite possible that it accounts for 
at least some of the cases of mastoiditis with an apparently normal drum. 
These cases, by the way, are not common, but they do occur, and the possibility 
of a complete^ “ silent ” mastoid must be remembered when searching for 
the cause of a persistent pyrexia, or a sudden collapse. It probably does 
account for the frequency Avith which one meets a suppurative otitis media 
confined to the upper and posterior part of the tympanic cavity. The 
auriscopic appearances in such cases are typical. There is an elongated red 
shining bulge along the posterior meatal wall, more marked above than below. 
On looking round, the drum proper appears to be lying on a much deeper plane, 
and often appears perfectly normal, even to the possession of a light reflex. 
The inexperienced observer is apt to assume that he is looking at a posterior 
wall furuncle. Actually the forward bulge of the posterior part of the drum 
carries \rith it the adjacent part of the posterior meatal wall, and it is often 
very difficult to make out where one ends and the other begins. 

The appearance of the inflamed drumhead may vary from a faint greyish- 
red flush either at the margin, or spread over the surface, to the typical bulging 
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long should be made close to the post-auncular sulcus, and well abo\e the 
mastoid tip A longer incision than this only exposes an unwanted area of 
bone, and provided a sufficiently small retractor is used, the exposure is 
adequate The subsequent scar is practically invisible, whereas if the usual 
long curv'ed incision is made the result is both obvious and ugly The bone 
must be opened widely , mere drainage dowm to the antrum is not enough 
I have seen cases where this has been done wthout rehef, and subsequent 
reopening showed extensive disease still present The anatomical findings in 
these mastoids vary considerably, but it is evident that pneumatization can 
occur at a much earher age than is taught I have seen a completely 
pneumatized mastoid at 4 months old The zygomatic cells seem to be the 
first to appear, and the apical cell the last I have seen pneumatization in 
the zygomatic area at 4 weeks old 

I do not suture the wounds at all, but pack ^vlth half-inch nbbon gauze 
steeped in kat-iodine and parasepsin emulsion Parasepsm is active against 
the usual pyogenic organisms, while kat-iodme, an electro positive solution of 
iodine, IS said to be active against the Gram negative group, particularly the 
coliforms This is most useful because of the frequency with which the latter 
appear either as contaminants or as active agents 

In that early senes at St Albans, we went very largely on failure to respond 
after forty-eight hours All the babies were gravely lU on admission The 
first 2 cases were not operated on, but at post-mortem the mastoids contained 
pus The first 9 cases were done under general anasthesia 2 died wth 
persistence of toxjemia and dehydration Of the others, 4 made rapid and 
satisfactory recovenes after operation , the remaining 3 were held back by 
other infections, which in 2 of them was a post-operative pneumonia Lookmg 
back on these cases one is struck by the fact that they were all cases of otitis 
media and mastoiditis from the beginning That has by no means been the 
case m other senes , presumably the organisms then responsible had a strong 
affinity for the ear Taking all my cases, it is obvious that the idea of a pnmary 
otitis IS quite untenable In 1943 44, the otitis media rate at the North- 
Western Hospital was 40 per cent of all cases In 1945, the figures at the 
North-Eastern Hospital were 16 per cent , and in 1946 29 per cent Although 
these are two different hospitals, they are all London cases, and the figures 
were compiled by the same observer The fall in the number of ear infections 
IS particularly interesting when one finds that the incidence of other parenteral 
infections, notably pneumonia, has not shown a corresponding fall 

Table II, which has been provided by Dr M Alexander of the North- 
Eastern Hospital bnngs out this pomt very well It shows that in ig 45 i 
TABLE II 

North Eastern Hospital 


Associated with dehydration Not associated with dehydration 


1945 

admissions 

On 

admission 

After 

admission 

Total 

On 

admission 

After 

admission 

Total 

Total 

cases 

Parenteral inf 

53 

27 

80 

70 

29 

99 

= 179 

Ot media 

10 

8 

18 

9 

10 

19 

= 37 

Myrmgotomies 

8 

6 

M 

9 

10 

19 

= 33 

Mastoids 

— 

1 

X 

— 

I 

t 

= 1 


On admission »=v.ithin seven da3s of commencement of illness 
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while there were 179 cases wth some other form of parenteral infection, 
mostly pneumonias, there were only 37 cases of otitis media. 

There is another very interesting parallel to this fall in the otitis media 
rate. In 1943 there was a big measles epidemic, associated mth a very high 
otitis media rate. In the 1945 epidemic the otitis rate was low. This suggests 
very strongly that the otitic incidence in gastro-enteritis is a variable quantity, 
and fluctuates as the incidence in other diseases. In other words, if in any 
given year there are at large a number of virulent organisms -with a predilection 
for the ear, there will be a high otitis rate in diseases such as gastro-enteritis 
whose mode of onset is usually so devastating that the child’s resistance is 
completely knocked out. If the attack is severe, these babies on admission 
are in a state of acute shock, and it is reasonable to assume that they are 
thereby rendered more vulnerable to whatever type of secondary infection 
happens to be about at the time. No doubt this variation explains why 
surgeons who have only recently begun to deal with these babies are not 
finding the mastoid infections that they had expected. Another point is 
that the death-rate has steadily declined. In 1942 at one hospital it was 
39 per cent. ; in 1946 it was 9-5 per cent. Table III shows this very clearly. 

TABLE III 

North-Western Hospital 



Total 



Mastoid 


Year 

admissions 

Deaths 

0/ 

/o 

operations 

Deaths 

1942 

74 

29 

39 

— 

— 

1943 

147 

19 

i2-g 

12 

5 

1944 

220 

37 

i 6-5 

27 

4 

1945 

330 

54 

i6-3 

24 

9 

1946 

242 

23 

9-5 

6 

I 

1947 

(to June) 

t 53 

II 

7-1 




My largest series of operations at any one hospital was at the North-Western 
Hospital, ivith 69 cases for the period 1942-47. In this series there were 50 
recoveries, and 19 deaths, an operation mortality rate of 27 per cent. The 
cases have been classified according to the operation findings. Positive 
findings mean frank pus. Plus-minus means hyperemia, or a little sticky 
mucus. Negative means that the ear was apparently normal. All cases had 
both ears opened, and the classification refers to the worse ear. As both ears 
were opened deliberately, irrespective of the signs, there were a certain number 
in which one ear was negative, but as I have already said one should never 
omit examination of a doubtful ear. The fact that nearly aU the mastoids 
are bilateral is extremely interesting, and taking into consideration those 
cases where the infection is limited to the posterior part of the drum, there may 
have been in some instances at least a blood-stream infection. 

Table IV shows the cause of death in the 19 fatal cases. In 10, there were 


19 deaths 


Toxsemia 


TABLE IV 

+Operation findings, 6 
±Operation findings, 3 
— Operation findings, i 


Causes 


Pneumonia, 6 (all operation findings +) 


Septicsemia, 3 (one with meningitis) 
(operation findings +) 
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no P M signs other than those of extreme toxaemia In only one of these 
was there no operation evidence of otitis The others died in spite of operation, 
the onginal infection in the toxsemic deaths, or the other parenteral infection 
in the others bemg presumably too severe to be overcome by drainage of the 
mastoids It does not appear either, m looking through the notes that earlier 
operation could have saved the children There is no evidence of undue delay 
The post'operatii e progress vaned In some of the cases there was a short 
initial improvement, folloued by a sudden collapse and rapid decline, in 
others there was no improvement, the child merely went on steadily 
detenoratmg, with persistent gastro ententic symptoms 

Of the 50 recoveries, 3 had completely negative findings, and can be ignored 
22 made quick and convincing recoxenes, while 25 recovered slowly The 22 
good cases all had mastoiditis as their only parenteral infection 19 of them 
had frank pus in the mastoids 3 of them merely showed a bony hyperaemia, 
but the improvement after operation was quite as rapid and convincing aS in 
the others 

Of the 25 slow cases, 2 had to have the mastoids reopened to drain a residual 
area of infection after which improvement was rapid Of the other 23, 12 
had a second parenteral mfection, usually pneumonia, while in ii no parenteral 
infection could be found, and the patients merely recovered slowly, with 
gastro intestinal relapses of varymg seventy 

On the whole, figures from other hospitals agree with these The number 
of negative findings was greater in the early days when we had less expenence 
in the proper selection of cases for operation 

The conclusion to be drawm from this senes is that where otitis is the only 
complication, an immediate and convincmg recoverj’ is to be expected The 
first signs of recovery are cessation af the diarrhoea and vomiting, and no more 
dehydration, though this takes a httle longer to disappear Belayed recovery 
after positive operation findmgs means either a second parenteral infection, 
or a degree of toxaemia too severe for the child to ov ercome except with difficulty 
The bactenology of these cases is \ aned and confusing Unless a secondary 
parenteral infection is present, many of the children go through their illness, 
and either die or recover without any organisms being found to account for 
their condition True, they nearly all have inflamed throats, but the fact 
that somethmg can always be recovered from the nasopharynx is no proof 
that the extremely vaned and changeable flora there is responsible for the 
illness Bactenological exammation of the stools and \omit has proved 
negative The organisms found m the mastoids rarely coincide with those 
found m the throat, or even with each other It is not at all uncommon to 
grow, for example, a streptococcus from one mastoid, and a pneumococcus 
from the other I remember one child who grew a pure culture of Sir vindans 
from her throat One mastoid gave a pure culture of the Sir haanolyttcus, 
and the other a pure culture of pneumococci The child herself had a Sir 
vindans septicemia 

The colifirm bacilli play a very vanable part When a genuine pyelitis 
IS present — not a common comphcation — they are usuaEy responsible They 
are often present m the nasopharynx, and are a very common contaminant 
on the skin surrounding the mastoid area Hence the uselessness of penicillin 
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as a local post-operative measure. Used bj' itsell systemically, penicillin has 
been disappointing in the past. It has no effect on the gastro-enteritis itself, 
and rvill only control parenteral infection in the absence of the coliforms. 
We had an unpleasant instance of this at St. Albans. When penicillin first 
became available it was given to the gastro-enteritis cases. Unfortunately 
the administration coincided with the appearance of an extremely virulent 
strain of B. coli. 5 of the babies died, and we discovered too late that they 
were all B. coli septicEemias. I saw some similar cases at my other E.M.S. 
hospital, and there were also 2 cases at the North-Western Hospital. These 
2 were fortunately discovered in time, and with sulphonamides the children 
recovered. The reason for the poor results with penicillin formerly, apart from 
coliform infections, appears to have been inadequate dosage. AATien the drug 
was first in use, 20,000 units four-hourly were considered a full dose for a 
6-months-old baby. Nowadays one would give much more that than : 100,000 
units six-hourly is quite a usual dose, and the response is correspondingly better. 

Of the sulpha drugs all have been tried, and sulphathiazole and sulpha- 
diazine seemed the most useful. It should be remembered that the infants’ 
toleration for these drugs is much greater proportionately than that of the 
adult, and they can take surprisingly large doses. A combination of penicillin 
and a sulpha drug vnll give better results than either singly, particularly in 
the presence of coliforms. 

Anfemia can be severe, and may greatly delay recovery. A small trans- 
fusion of whole fresh blood immediately after operation may make all the 
difference to the child’s response. 

Various investigators have suggested other sources of infection as the 
origin of the illness, for example the sinuses, particularly the posterior group. 
Others have found an oedematous condition of the brain and meninges, and 
have suggested that the condition is primarily an encephalitis. I have no 
personal knowledge of sinus findings, but cannot believe that a sinus infection 
is any more likely to be a primary condition than an otitis. As for the so-called 
encephalitis, physicians in this country, while agreeing that an oedematous 
appearance is often seen post-mortem, do not consider that it is a true 
encephalitis, or that it has any causal significance. 

Summary 

We still do not know the cause of acute infantile diarrhoea and vomiting. 
It is not bacterial, and it is not a primary mastoiditis. Many workers suspect 
a rdrus, a very tempting theory, but one which still has to be investigated. 
Mastoiditis undoubtedly occurs as a complication, and when the only one, 
response to operation is rapid and conclusive. The signs of acute otitis and 
mastoiditis differ in the infant from those seen in an older patient, but the 
effect is much more devastating, and the absence of redness and swelling must 
not be taken as an indication of a mUd infection. If it is not treated promptly, 
the child mil die before the stage of redness and oedema is reached. 

One theorj^ of the diarrhoea and vomiting is that it represents a " trigger 
response ” to some stimulus. The initial one may be a virus or some other 
unknorvn quantity, but the response once started can then be elicited by any 
subsequent stimulus, of which otitis media is one. It takes very little to set 
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the sjmdrome off once the illness has started, and a mild otitic infection could 
certainly do so, but a mild otitis does not as a rule go on to a mastoid infection 
An interesting point about this tngger-like irritability is that it seems to 
persist for some time even after apparent cure, and a baby discharged from 
hospital as perfectly ^\eU may be back in a few days’ time as bad as ever 
Repeated myringotomy, or operation does not appear to have any lU 
effect on the hearing, unless operation has been delayed too long, in the presence 
of a severe infection 

I only know of two cases of severe deafness following mastoiditis, and in 
both of these there was an extensive bilateral purulent infection which, because 
of the absence of local signs, was not recognized as mastoiditis until the 
occurrence in one case of a facial palsy, and in the other a meningitis, super- 
imposed upon a profuse persistent ear discharge led to the summoning of an 
otologist Both these children are now at a school for the deaf 

Postscript 

The peak years for my cases were 1943 and 1944 In the first half of 1947 
I saw very few cases of otitis media, and did no operations But now, in 
December, it would appear that we are about to expenence another upward 
swing in the otitis media rate There has been a marked increase in the 
number of otitic cases in the last two months, and m their seventy As the 
occurrence of otitis media in gastro ententis is definitely seasonal, being at 
its height at the same time of year as otitis in other complaints, this strongly 
suggests that this winter is going to show a large number of ear complications 
What effect present day pacdiatnc treatment plus the administration of sulpha 
drugs and penicillm will have on the incidence of mastoiditis remains to be 
seen 

I should like to express my thanks to all my colleagues whose cases have 
formed the basis of this paper, particularly Dr William Gunn of the North- 
Western Hospital, and Dr M Alexander of the North Eastern Hospital, 
whose notes and statistics I have used 

Mr John E G McGibbon In view of Miss Hall's comprehensive account 
of the syndrome of actde otitis media, latent mastoiditis and diarrhma and vomiting 
tn infants, I propose to base my remarks on observations made on a senes of 
patients who have been under my own care dunng the past sixteen months 
Incidence The frequency of infection of the middle ear tract in infants 
is still not appreciated, and until recently the most stnking evidence of the 
prevalence of such infection came from the post-mortem room 

Ebbs’ (1937) figures are frequently quoted He stated that 368 (61 per 
cent ) of 603 infants who died whilst suffenng from diarrhoea and vomiting 
were found at autopsy to be suffenng from a purulent infection of the 
middle ear cleft 

Coupar and McConkey (1937) found that, m 1936, of 1,324 infants under 
I year of age admitted to Alder Hey Children’s Hospital, Liverpool, 195 
{14 per cent ) suffered at one time or another from otitis media or otitis media 
and mastoiditis and an analysis by Derham (1947) shows that 240 (21 6 per 
cent ) of 1,107 infants admitted to the hospital in 1946 were suffenng from 
aural infection when first examined, and that 191 (17 2 per cent ) developed a 
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There is evidence that m both sporadic and epidemic cases of infantile 
gastro-enteritis changes are found in the brain which are characteristic of an 
infection by a virus 

(6) Parenteral infections (3, Fig i) such as otitis media, pneumonia, pyehtis, 
cellulitis, erysipelas, etc 



Fio I Fig 2 

The syndrome of acute middle ear cleft Diagram of special splint and towel 

infection mastoiditis and diarrhma and S T — special towel 48 m x 5a m 

vomiting in infants (Seep 412 ) 

In 1930 Mamott wrote m the introduction to his book that " Many of 
the disturbances of mfants which have previously been attnbuted to dietary 
faults are in reality the results of infection ” and that " the most frequent 
infections that interfere with nutntion are otitis media and pyehtis and 
it IS now generally recognized that vomiting and diarrhoea may occur m 
mfants suffenng from any acute infection 

Otilis media and mastoiditis Infection of the middle-ear cleft is usually 
secondary to nasophar5mgitis, and it is caused either by direct entrance of 
organisms along the eustachian tube — some observers have stated that they 
have found ingested milk in the mastoid antra — or by lymphatic spread 
If blood-borne infection of the middle-ear cleft does occur m infants, the 
number infected in this manner must be very small 
Nasopharyngitis may be due either to 

(a) Primary upper respiratory infection (4, Fig i), which in the infant 
sometimes may be so slight and transitory as to escape recognition 

This may give nse to manifest acute otitis media and manifest mastoiditis 
{5, Fig i) ivith swelling and redness over the mastoid process, which is an 
infrequent occurrence It is a benign condition which causes little constitu- 
tional disturbance and which is cured by operation 

Or it may give nse to latent acute otitis media and latent mastoiditis (6, Fig i) 
which null be descnbed later 

(b) Secondary infections (7, Fig i) caused by organisms deposited in the 
nasopharynx by vomiting and/or regurgitation 
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TABLE IV 


Bacteriological Findings, of the Mastoid Antra in 99 CaseS' of Infantile 

Mastoiditis 

Posterior drainages 
67 


Organisms 


Recoveries Fatalities Undiagnosed Totals 
36 31 32 99 


Sterile . . 

Siaph, aureus 

Staph, aureus and non-hcem. streps. 
Staph.- aureits and Staph, alb. 

Staph, aitreus, proteus and Strep, fcecalis 
Pneumococci . . 

Pneumococci and proteus 
B. coli . . 

B. coli and Staph, aureus 

B. coli and pneumococci 

B. coli, Staph, aureus and Strep. fcBcalis 

B. coli and Strep, fcscalis 

B. coli and diphtheroids 

B. coli and non-haem, streps. 

B. coli, non-hasm. streps, and diphtheroids 
B. coli, haemolytic streps, and diphtheroids 
B. coli, and Staph, alb. 

B. coli and B. influenzee 
H$mol5d:ic streps. 

Staph, albus 

Staph, alb. and diphtheroids . . 

Staph, alb. and Friedlander . . 

Staph, alb. and proteus 

B. proteus 

Haemophilus group 

Findings unknown or not cultured . . 
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It is Interesting to note that only in 50 per cent, of the cases similar organisms 
from the meatus and mastoid antra were cultured. 

The organisms found by culture from the antra are shown in column A 
of Table V, and I have compared them in column B with the bacterial findings 
in 92 cases of acute suppurative otitis media, 7 wt in infants, quoted by 
C. P. Wilson (1946). Both of these series occurred in the same period — i.e. 
1945-46, so they are strictly comparable. 


TABLE V 

I 

A (McGibbon) 

Infants with gastro-enteritis (99 cases) 

B. coli alone or with other organisms 
Staph, aureus alone or with other organisms 
Pneumococci alone or with other organisms 
Haemolytic strep, alone or with other organisms 
Others 
Sterile . . 


36 (36-3%) 
25 (25-3%) 
14 (14-1%) 

4 ( 4 - 0 %) 
16 

14 (14-1%) 


B (Wilson) 
Non-infants 
(92 cases) 
Nil 

19 (20-6%) 

18 (19-5%) 

46 (50-0%) 

6 ( 6-5%) 

3 ( 3 - 2 %) 


Of the infants submitted to posterior drainage the best results were obtained 
in those from whom Staph, aureus were obtained by culture. 

The fourteen patients from whom sterile cultures were obtained had all 
been subjected to intensive chemotherapy and systemic penicillin, which may 
have been the cause of the absence of bacterial growth. 

Wdien the pus was present it was usually of a thick tenacious nature. 
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In all cases except two, the naked-eje pathology was confined to the 
mucopenosteum , and the lesions observed were congestion and/or oedema 
of the mucosa and the presence of serous or purulent fluid 

In two patients only was there an obvious osteitis. Sections of bone were 
not made and the impression gamed was that the antrum was a cesspool of 
pus which did not kill by toxasima but by causmg a persistence of the diarrhoea 
and vomiting (see Fig i) 

The absence of bone disease is borne out by the investigations of Causee 
(1946) He sectioned seventeen mastoid bones of 13 afhreptic mfants with 
mastoiditis and found no involvement of bone by mfection 

Treatment General treatment is a paediatric problem, and the amount of 
time, effort and skill m this respect that has been spent by the Resident Jledical 
Officers and Nursing Staff on these patients had been unbounded 

There is one point that I would stress m regard to general treatment, and 
that IS the importance of active measures to restore the fluid content of the 
body by the mtravenous route — m dehydrated mfants this is a most v aluable 
pre- and post-operative measure , ra some cases the infusion of whole fresh 
blood appears to be a hfe-saving procedure 

Systemic penicillm and sulphonaimdes do not appear to have any beneficial 
effect 

Local treatment If an mfant with abnormal drumheads suffering from 
diarrhcea and vomitmg fads to respond to general treatment, myimgotomj 
should be performed 

In very many cases this marks the tummg-pomt to recovery 

Sometimes there may be an audible " pop " on incision of the drumhead 
which Le Mee (1937) considers to be due to air rushmg into the tympanum 
but in the presence of gas-forming organisms it may be due to the gas rushing 
out 

The products of myringotomy m 61 of the 67 cases operated on were as 
follows 

(1) Dry incision m 5 cases (8 2 per cent ) A dry mynngotom> may be 
due to (a) dehydration—such a dry middle ear will discharge when the flmd 
balance of the mfant is restored , or, as mentioned earher, it may be due to 
(6) obstruction of the aditus by swollen mesenchyme 

(2) Blood only m 8 cases (13 i per cent ) This may conceal any other 
flmd that may be present, or 

(3) Serous fimi or pus in 48 cases (78 7 per cent ) This was the most 
frequent and satisfactory findmg 

Prehmmary myrmgotomy was performed in 61 of the 67 patients operated 
on by postenor drainage, and m 15 of these the drumheads were incised on 
more than one occasion 

After reviewing the cases, I am of opmion that valuable time may be lost 
by repeated myringotomies, as 10 cases (66 6 per cent ) of the 15 submitted 
to more than one myringotomy died , and I consider that if an infant does 
not improve withm twenty-four hours after prehmmary mynngotomj, the 
mastoid antrum should be dramed by the postenor route 

Posterior drainage is a simple operation earned out under local ansesthesia, 
after premedication with chloral and bromide 
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found in one mastoid or in both, and they were assured by the physicians and 
sisters alike that there had been immediate improvement. The cases which 
really troubled them were those in which they opened the mastoid and found 
nothing, and the baby started to get better. No one knew why — whether or 
not it was due to the new interest in the child — ^but it did happen. 

He would not be prepared to say that infection alone in the ear could cause 
gastro-enteritis — he had seen so many babies with acute otitis media with not 
the slightest sign of gastro-enteritis. He had opened many acute mastoids in 
infants in whom there was no gastro-enteritis. He thought that mastoid 
infections were likely to occur in any debilitated baby that was vomiting as it 
lay on its back. In such a position some of the vomit passed into the short 
unde eustachian tubes, and he had actually seen milk in the mastoid antrum. 
WTien an infection did occur in the ear, as he had said, it made the child’s gastro- 
enteritis worse. Sometimes they responded to incision of the ear drum, at 
other times to opening of the mastoid. It seemed quite certain that babies 
vdth diarrhoea and vomiting should have their ears examined daily. Any sign 
of inflammation in the drums called for paracentesis. He did not think the 
mastoid should be opened if there were no signs of inflammation in the ear. 
They had to go on such clinical signs as were apparent, and he would be doubtful 
about doing this operation just on the chance that some infection might be 
there. 

Mr. Eric Watson-Williams said that in the last fifteen years he had seen 
rather less than loo of these children. But he was quite convinced that a 
proportion of these had infective material in the antrum, and some of these 
children who seemed desperately ill certainly did recover after the infective 
material had been given artificial egress. Further than that he found it > 
difficult to go. He rather supported the view that every reasonable measure 
that might tend to turn the scale should be undertaken. Mastoid opening 
in a small infant was not an operation of great severity. It was a matter 
literally of minutes — of very few minutes in fact — and he liked to feel that, 
unless the baby was over six months, he could complete the operation well 
inside five minutes. There ought not to be much shock. 
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case, and he had found otitis much oftener than Mi--; HC. 
was interesting and might be due to the conditions under Tri'.;-. 
worked and might correspond to the practice as the;/ sax- • 

Hospital at Birmingham, where the physicians and padiatriri-r.i were in chr.rje 
of their patients, where there was a constant watch on the dr~i.ead, and •/ 
tliey did their best for the patient, but called in the oto'.-j-iat to carr/ o-.t the 
necessary treatment the moment there was any doubt about the ear” 

The most important point was the time of intervention, ft '.va-, hiaiilv 
disadvantageous to open the mastoid too early or too Late— if t/xi lilt ihcTt »V2S 
secondary general infection and the case was Iiopeiess. 

Mr. G. a. Fraser said that they had had a rather severe outbreak of 
infantile gastro-enteritis in the Brighton area recently, and Mr. Allen and 
himself had had a very worrying time deciding upon which children they 
should do a mastoidectomy. During the last year 27 bilateral mastoideclomhs 
were performed on babies suffering from gastro-enteritis. In lialfol Ih^ 
cases there were signs of middle-ear disease, but the other half diowcd no 
clinical signs of middle-ear or mastoid infection, and these cases were H 
on only after a great deal of pressure from the physicians. Tli'- striVinViv i 
was that of the 27 cases operated upon only two were found to have 
healthy mastoid processes. ■ ' 

Miss Winifred Hall, in reply, said that most of her cases had }y-~, ■ 
L.C.C. fever hospitals, where the majority of London gaslto-c-tc-ids'"'' 
were now sent, in preference to the general hospitals. Allhoti-h a r 
number of mild cases were sent in, the majority were very acutely ill ar-T' wf 
she could not give figures, it was quite certain that the tall in the d o “ " 
was due to improved treatment, and not to a greater number of tnU 1 
She was strongly of opinion that the mortality of the disease h-,d , “ 

.,v .1 i — i. * — j XI. - ^ tl*al 


to do with the pxdiatric treatment, and the greater the 


of the piediatrician and nursing staff, the better were the^resuu' 
hospital showing very good results the medical officer in charge 
had been dealing rvith nothing but gastro-enteritis for tire fast ton - 
Mr. Crook’s point about the immediate and surprising improve 
times seen in babies with negative operation findings was importan't’'"V“"'' 
seen it several times. Yet, in other apparently similar cases tl ’ 
be no improvement, and the child would die. She did not know 
for this improvement. She had not found any laboratory procert 
in making a diagnosis ; she went on the lines given in the paper "'m ’’^'P 

one had seen a number of these cases, one acquired a sixth smse C ™ 
which was quite as helpful as any sign. The white cell count was n 
misleading. She did not know why in some cases of purulent mast 
operation swab should be negative. It was not always due either * 
or to sulphonamides. It could occur in cases which had had neU 
had tried sending pieces of bone for culture, but even these were 
negative. ^orattimes 

She did not use any form of splint at operation, merely wrappin,; tt, 

1 a small blanket in the fever hospital method for tracheotomy. 


cases of brachial palsy, fortunately only temporary, after 


She had 
the , 


splint, and was rather afraid of them. She thought m^ngotoniy'^ 
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to puncturing the membrane with Gray’s needle. The incision healed very 
satisfactorily, often in twenty-four hours, and even after obtaining pus, so 
that there was apparently no reason to fear its remaining as a future source of 
infection. 

As regards periodicity, at the moment in London they seemed to be at the 
bottom of the swing, but it might at any time come up again, and there were 
signs that it was now starting to do so (December 1947). She was against 
exploratory puncture of the mastoid antrum, on the grounds that this would 
not relieve extensive disease which would need further opening, but chiefly 
because it would miss pus confined to one or other of the groups of cells, and 
so mislead the operator. She had had several cases where the zygomatic cells 
only contained pus, and an antral puncture would not have touched them. 
One of the two cases that needed reopening showed zygomatic infection, 
and when this was cleared out, the child promptly recovered. 

Mr. J. E. G. McGibbon, also in reply, said that in his hospital where there 
was a number of experienced medical officers, it was often difficult for them 
to arrive at an opinion as to the presence of mastoiditis on the appearance of 
the drumliead. Sometimes there was too much delay in calling upon an 
otologist to see the case, and he had heard of an infant who had four 
myringotomies in a period of about fifteen days. He felt very strongly that 
the babies who did not improve after myringotomy went down so quickly 
that they might be dead within forty-eight hours. The majority of the babies- 
he saw were those in whom a myringotomy had not stopped their downward 
course. He thought that in such cases the mastoids should be opened within, 
twenty-four hours and not left for forty-eight or seventy-two hours, by which 
time the baby might be dead. 

June 28th, 1947 

Chairman — H. V. Forster, M.C., M.B., Ch.B., M.Sc. 

{President of the Section of Otology) 

The Peep-Show Technique for Pure Tone Audiometry in 
Young Children* 

Demonstration and Film 

By M. R. Dix, F.R.C.S., and C. S. Hallpike, F.R.C.P., F.R.C.S. 

{Otological Research Unit, Medical Research Council, National Hospital, 

Queen Square, London, TF.C.i.) 

Mr. Hallpike said that the test procedure to be described had been designed 
to solve the difficult clinical problem of the young child, under the age of 5 years, 
in whom backwardness was associated with failure of speech development. 
The failure might be due to deafness, to mental defect, or to a purely motor 
disorder of speech. The otologist was called upon for an authoritative opinion 
on the hearing, and here the question of a suitable test was a very difficult one. 
Ordinary speech tests were very difficult in the presence of deafness with 
defective vocabulary, while young children found pure tone audiometry very 

* For a full description of the test procedure and equipment reference should be made 
to the authors’ article in the Bnhsh Medical Journal, 1947 (”)• 719 - 
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bonng, and their responses were m consequence unreliable A still greater 
difficulty attended the standard test procedure for pure tone audiometry , 
namely that before the test could be applied the child needed to be given and 
to assimilate an explanation of the nature of listening and hearing with the 
telephone receiver This was olten impossible In designmg the Peep Show 
procedure they had endeavoured to overcome these difficulties first, by 
giving an arresting significance m the child's consciousness to the usually 
uninteresting pure tone stimuli , secondly, by so devismg the test that the 
child was persuaded to respond to the sound stimulus with no explanation 
other than a very simple dumb show 

Mr Hallpike then demonstrated the test equipment and showed a short 
film of deaf children undergoing the test He said that the method was of 
particular value between the ages of 3 and 6 years With children of normal 
intelligence decisive results were nearly always obtained in the course of a smgle 
visit to the Clmic 

Miss Dix said that a vital point in the management of the children was that 
they should not be seen when tired or hungry All cases were seen by appoint 
ment m a quiet room with their parents It was essential not to attempt this 
m a busy Out-Patient Department During the interview she played with the 
child while Mr Hallpike talked to the parents while observing the child and 
assessing its intelligence Only when its co operation had been secured in this 
way did they proceed to the Peep Show test 

Mr Terence Cawthorne said that he had the advantage of havmg seen 
this device in action and of providing Mr Hallpike with some deaf children 
to test One of the most difficult problems in otology was a child under 5 who 
though obviously hard of hearing for speech, was able to hear certam sounds 
It was important, in such cases to make a reasonably accurate estimate of the 
child's heanng It might be labelled as requiring psychological treatment, 
or for education at a deaf school when in fact it could quite well be educated 
With appropriate assistance with heanng children Therefore any method of 
testmg that gave a better and more accurate picture of the heanng capacity 
was of the greatest importance Some of these children were very shy and 
would not respond to any form of sound at all and yet one felt that there was 
some heanng With the Peep Show technique such children could be made 
to respond when all other methods failed 

He also wished to emphasize that the diagnosis of deafness m young 
children should remain within the province of the otologist If he employed 
a technician to assist him the relationship should be the same as between 
radiologist and radiographer They all knew that the best conducted 
radiological departments were those in which the radiographer was under 
constant supervision by the radiologist In a highly critical technical procedure 
such as the Peep Show it was of paramount importance that the work should 
be under the supervision of an fexpenenced otologist 

Mr C Hamblen-Thomas said that this was a most useful piece of apparatus 
for the chnic He mshed they could get social workers at the chnics to assist 
in carrying out these tests and also m undertaking the follow-up of the children 
It would be interesting to learn from Mr Hallpike whether the heanng which 
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remained showed signs of developing under training — whether the children’s 
perception improved to any extent. 

He added that some audiometricians were being trained at the Metropolitan 
Throat Hospital, but their future depended on the possibility of their employ- 
ment. It was of no use training girls if there was no future for them. He 
agreed that the otologist must be in charge initially and primarily, but if there 
were trained girls available they would be of great help to the otologist. 

Mr. Ian G. Robin said that he himself had not had such success with 
children under 5, but he thought the present instrument was most suitable 
for children between 3| and 5, and not suitable for most children of between 
2 and 3. Here the Ewing technique played a very important part. He 
thought that the Peep-Show and the Ewing technique should have a place 
in all deafness clinics. 

Mr. M. L. Formby said that it would be a great mistake for them to feel 
that this was something which could be tacked on as an adjunct to a busy 
ear, nose and throat department and left to technicians to carry out. 

Mr. Hallpike agreed that it would be quite useless to have this land of 
apparatns in a busy out-patient room, and to bring the child into such a place 
where other things were going on probably more interesting than the test. It 
was necessary to use the apparatus in a quiet room where there was nothing to 
distract the child’s attention. Another practical point was that according to 
the terms of the Education Act of 1944 these children now become the 
responsibility of the Minister of Education before the age of 5. Therefore the 
diagnosis of deafness before the age of 5 was, for administrative reasons, 
more important than before. He agreed with Mr. Robin concerning the 
desirability of getting evidence of deafness before the age of 2. The Peep-Show 
was not suitable for this but it was, he thought, much the most effective means 
of obtaining a pure tone audiogram under the age of 6 years and such an 
audiogram did enable them better than anything else to meet the needs of 
Medical Officers of Health and others who demanded a clear-cut definition of 
the extent of the child’s deafness. 

Concerning finally the necessity for training technicians to assist otologists 
in these tests, Mr. HaUpike said that the technical procedure was designed to 
be fundamentally simple and capable of being understood and supervised by 
otologists everywhere. With that proviso it was not really necessary to create 
another branch of technical auxiliaries, because any intelligent assistant could 
do what was required. 



THE SCOTTISH OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


The Fifty-Third Meeting of the Society was held on Saturday, 29th. 
Novemher, 1947, in the Ear, Nose and Throat Department of the Roj-al 
Infirmary, Edinburgh 

President — T>n Alexander Strang 

The Meetmg opened with a very interesting Demonstration of The Peep-Show 
Technique for Pure Tone Audiometry m Young Children* 

The Demonstration and Film by M R Dlx and C S Hallpike 
[Otological Research Unit Medical Research Council, Queen Square, London, IP C r ) 

The President thanked Miss Dix and Mr Hallpike for the very interestin'' 
demonstration ’ 

Dr Collins stated that many of these deaf children were of subnormal 
intelligence and enquired whether it was possible to use the Peep-Show test 
on these children 

Dr Ritchie Paterson said he would hke to add his appreciation of th* 
work of Mr Hallpike and Dr Dix Their names were associated in his mmd 
with the mountain fastnesses of research laboratones but here was an accurate 
instrument for the field of clmical otology This machine which they had 
evolved would gather in a great deal of material which would otherwise be los* 
For himself he intended to set one up in the school chnic 

Dr Land asked if there was any significance in the fact that the light and 
sound signals were interrupted He could appreciate that the flashmg IiTf,t 
would be more arresting, but he would hke to ask Mr Hallpike whether'h* 
found that the interrupted test tone was similarly more readily picked up b~ 
the child than the continuance tone used in ordmary audiometry 

Dr Howie said he had watched Mr Hallpike testing children with this 
apparatus 6 weeks ago Mr Hallpike, dressed in an ordinary jacket, looked 
just like himself now, in fact he hardly looked like a doctor at all I There wer» 
no instruments in view, and he sat and talked to the parents of the childre 
The children played with toys and became interested in makmg things wot' 
It was mteresting to see how children to whom you could never have gain^ 
access became co operative by this means He thought this demonstrati-n 
was of great importance in connection with the question raised hy Dr Ga- 
Young about the education of deaf children 

Mr Hallpike in reply to Dr Collins said they could not test childr 
ivithout normal intelligence ^ 

Further, in reply to Dr Land he said this was a much more arresti'^ 


• For a full description of the test procedure and equipment reference should 
to the authors !iTtic\e in the British Medical Journal November 8th p 
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signal. They had tried a sound that was on the whole time, and a light that 
shone continuously, but had found that the children took no notice of these. 

Dr. G. D. McDowall. 

Paper — Surgery of Metiiere’s Disease ; Review of surgical treatment — present 

day methods of treatment— report on 20 cases treated by alcohol injection 

of labyrinth and post-operative physiotherapy. 

It has been observed many times that the scientific interest in Medicine 
depends on its unsolved problems. In this respect otology maintains an 
absorbing interest and not the least of these problems is the condition known 
as Meniere’s disease or Hydrops of the Labyrinth. 

Dandy refers to it as one of the most common ailments referable to the 
cranial nerves and a disease doubtless as old as the human race. It is doubtful, 
however, if Martin Luther was a \dctim of the disease when he performed the 
incredible feat of throwing an ink-well at the devil attacking his ear. It is 
alleged, that Dean Swift suffered from the condition, and in more recent times 
many observations were made by Hughlings Jackson, who was himself a victim. 

Although the pathological changes caused by the disease are confined to the 
labyrinth the mental and physical disturbance resulting from recurrent attacks 
may soon reduce even the most robust individual to a state of chronic 
invalidism. Much care and encouragement must be given to these patients 
during their prolonged courses of treatment and particularly important is the 
rehabilitation necessary after operation. 

In this short paper it is not proposed to consider medical treatment although 
medical measures are of proved value and should, in the majority of cases be 
given extensive trial. The difficulty in assessing any particular form of 
treatment is the tendency to spontaneous remissions, sometimes of considerable 
duration, but it is variously estimated that twenty to twenty-five per cent, of 
patients fail to respond satisfactorily to any form of conservative therapy. 

When medical treatment is ineffective in keeping the symptoms in check 
the question of destruction of function must be considered. In most cases 
operation is not advised until there is evidence that conservative treatment 
has failed, resulting in the incapacity of the patient to pursue his or her 
occupation, and where there is good hearing in one ear and evidence of pro- 
gressive disease in the other. 

Everyone is aware of the large number of surgical procedures described in the 
literature, the number of them denoting the linaitations and experimental 
nature of most of them. These methods were classified by Ramadier in 1933 
who divided them into conservative and radical groups. 

The former group included decompression measures such as lumbar puncture, 
trephination of the cerebellar fossa and pimcture of the endolymphatic duct, 
whilst radical measures comprised destructive trephination of the inner ear 
and section of the Vlllth nerve. 

From 1861 when Meniere described the clinical picture of the disease until 
1938 no significant advance had been made — ^in establishing the pathology of 
Meniere’s disease. In the latter year HaUpike and Cairns reported their 
findings in two cases. 

Since their report a further eighteen cases have been described in which 
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the essential pathological feature was dilatation of the endolymphatic system 
From the surgical point of view it would seem therefore that the logical point 
of attack IS the labynnth itself, and of the operative measures employed the 
Portman Operation for dramage of the saccus endolymphaticus is believed 
by many to be a rational approach to the problem The results, however, 
obtained by Cawthome in two cases and Altman in three cases have proved 
disappointing Woodman, on the other hand reported eleven cases of which 
eight were completely cured of vertigo Technical difficulties appear to have 
caused the operation to be abandoned 

The surgical procedure of total section of the Vlllth nerve attnbuted to 
Charcot (1874) and Ballance (1894) has been extensively developed in Amenca 
where Dandy reported a large senes of cases More recently workers in this 
country and elsewhere have advocated partial section of the Vlllth nerve 
where there is reason to save heanng, section of the vestibular division only 
being done 

Although subtotal section of the nerve is regarded by some as the operation 
of choice where substantial hearing remams or where there is early mvolvement 
of the other inner ear, others consider the operation a difficult one, not without 
danger and m many cases it has given disappomting results smce the preserved 
heanng is distorted by tinnitus and is of little value Walsh and Adson 
reviewng their results followng partial section reported that in those cases in 
which heanng was preserved vertigo was not abolished and when vertigo was 
abolished heanng was not preserved 

Other methods employed are those aimed at abohshing function in the 
labynnth, varying from opening of the perilymphatic space and removal of a 
portion of the membranous labynnth from the external semicircular canal to 
alcohol injection by different routes The former method has been advocated 
by Cawthome, the latter by Mollison through an openmg in the external 
canal, by Wnght and Peacock through the tympanic membrane and stapes 
footplate, by Berggren through the nasal coil of the cochlea 

Day, in Amenca, has reported a small senes of cases m which he has 
attempted to abolish function m the vestibular portion of the labynnth mthout 
mterfenng with cochlear function His method entails the application of a 
light coagulating current to a needle introduced withm the external canal near 
the ampulla and passed fonvard into the vestibule In all of his cases the 
procedure resulted m complete loss of vestibular response to calonc stimulation, 
but the results as to cochlear function vaned In two cases there was a total 
loss of heanng, in two cases heanng remained at the same level as before 
operation Three cases showed a further loss of heanng in the lower tones 
following operation but in one case -with a uniform pre operative loss of 70 
decibels, the heanng after operation returned almost to normal and has 
remained so for four years 

Although this procedure is stiU in the expenmental stage it would seem that 
it achieves its primary object of destrojnng vestibular function and with 
modifications might be developed to the extent of retention of cochlear function 
by sealmg off the cochlea from the vestibule without loss of endolymph from 
the former 

Dunng the past twelve years Alcohol injection of the labynnth has been 
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employed as a radical measure in Dr. Simson Hall’s Department. Within the 
last four years, twenty-two patients whose ages range from 26 to 77 years, on 
whom conservative therapy had failed to control the disease were treated by 
this method. This total represents twenty-nine per cent, of cases diagnosed 
as Meniere’s disease during the period under review, a figure slightly above that 
quoted by other workers, but accounted for by the number of cases, referred to 
the Department by Medical and Neuro-surgical departments, on whom 
conservative measures had already been tried without success. 

The approach to the labyrinth in this series was via the post-auricular 
route, a partial simple mastoidectomy being performed, opening the antrum 
widely and removing the outer wall of the aditus as far as the short process of 
the incus, the latter being removed if necessary to gain access. 

With a motor-driven burr and using an operating microscope the canal is 
opened close to the roof of the vestibule. The membranous canal is exposed 
and a syringe with a fine needle attached is passed forward into the vestibule. 
A few minims of endolymph are withdrawn. The needle is left in situ and a 
fresh syringe attached from which three minims of absolute alcohol are 
injected. The operation is completed by stitching up the wound with a small 
drain at the lower end. The drain is removed with the stitches at the 
first dressing on the fifth day. There were no complications in this 
series. 

The immediate post-operative result has been the same as in other forms 
'of labyrinth destruction. The degree of disturbance after operation depends 
largely on the amount of function present in the affected labyrinth before 
operation. Thus where there has been little response to caloric stimuli before 
operation the post-operative disturbance is minimal. 

Of the twenty-two patients treated by this method it has been possible to 
review twenty of them and record the following results. The sudden acute 
attacks of vertigo have been relieved in all cases, but in 7 there is transient 
dizziness on rapid movement involving a change of direction or on bending 
movements. Tinnitus has been relieved in 8 cases, diminished in 4 and 
unrelieved in 6. It was absent before and after operation in 2 of the patients. 
None of the patients retained hearing in the operated ear but 16 have been 
able to resume their regular employment. 

Post-operatively the object is to have these patients sitting up and per- 
forming special exercises at the earliest moment, preferably as soon as the 
acute phase of the lab5Tinth crisis has passed. The routine exercises advised 
by Dr. Cooksey where the patients learn the exercises prior to operation and 
commence treatment the day after operation recognize the importance of 
restoring balance, of training the eyes, muscle and joint sense to accommodate 
for permanent impairment of lab3nrinth function. 

With the introduction of Sulphonamides and Penicillin the fear of post- 
operative infection has to a great extent been abolished thus stimulating 
interest in labyrinth surgery. In addition the more common employment 
of the operating microscope has made operations on the labyrinth a more 
accurate procedure. 

In none of the recent large series of labyrinthectomies for Meniere’s disease, 
which have been reported, has there been a death. This relatively minor 
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inserted into the vestibule and wall of vestibule gently curetted. Penicillin 
powder placed in the cavity and the wound completely stitched. 

Patient waa in hospital foi about a fortnight but he has had no further 
attacks of giddiness since the operation. He is stone deaf in the left ear. 

Patient had no disturbance of visual accommodation after the operation, 
although this often occurs. 

Dr. Smith said that, with regard to Case lo, he had told the patient’s 
doctor that he did not think it was worth while doing anything, but the patient 
was completely incapacitated and when the matter was explained to her she 
said, after considering it carefully, that life was not worth living. She is now 
well, and, though almost blind with cataract, can sit at the fire quite com- 
fortably. One point of interest is that if she sits in the parlour for a time she 
has great difficulty in finding her way out as she seems to lose her sense of 
direction and position in the room. 

Case II was a shipwright at Leith Docks who went about in fear of an attack 
of giddiness. Following on the operation he had had no attack. In fact the 
day after the operation he was able to sit up in bed and read a paper which 
was rather unusual so soon after the operation. 

Dr. Gibson said that he had a very personal interest in Meniere’s Disease 
and had had some experience of its surgical treatment. His experience had 
been limited to destruction of the labyrinth by Mollison’s method and a partial 
section of the Vlllth nerve by exposure of the nerve through the posterior 
fossa. In those cases treated by Mollison’s method the operation had been 
completely successful, in that there was complete freedom from any other 
attacks of paroxysmal vertigo. The reaction to be expected after the operation 
depended to a great extent on the activity of the labyrinth before the operation 
was done. In advanced cases of the disease there was only transient evidence 
of labyrinthine disturbance. In the small series in question there had been 
no fatalities and no complications. His experience of partial section of the 
Vlllth nerve was limited to one case that had been in the hands of that prince 
of Neuro-surgeons, Professor Norman Dott. The fact that four years after 
the operation the patient had had no useful hearing in the operated ear, could 
not be taken as a criticism of the operative technique, but was, in the speaker’s 
view, rather an indication of the violence of the disease and the rapidity with 
which all useful hearing could be lost. In this case also there had been no 
alteration in the tinnitus but the operation was successful in that the patient 
had not had any further attacks of paroxysmal vertigo. This raises the 
question of whether in a well marked case of unilateral Meniere’s disease there 
is anything to be gained by the more extensive and severe operation of partial 
section of the nerve, as compared with Mollison’s method of alcohol injection 
into the lateral canal. It was the speaker's opinion that, at the present time 
at any rate, partial section of the nerve should be limited to those unfortunate 
individuals who were threatened with, or who suffered from, bilateral disease. 

Dr. Hall said that to him the essential question in the treatment of 
Meniere’s disease was how to preserve hearing while blotting out the lahyrin thine 
function. Dr. McDowall had shown that partial section of the nerve is 
unsatisfactory. Undoubtedly this disease does in the end destroy hearing, 
but he had in mind two patients who had been under treatment for lo years 
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or more The vertigo was controlled up to a point with one form of treatment 
or another and they still had sufficient hearing in the affected ear to be of use 
should the heanng in the other ear be lost In our search for the answer 
vanous treatments have been tned including the coagulation of the supenor 
and horizontal canals and blockage with vanous substances, but these 
expenments failed to provide* a solution There may be further operative 
developments which will give more help It has been noted that tearing of 
the vestibule or canal dunng a fenestration may destroy vestibular response 
but provide improved heanng He had had a case in which this had occurred 
A colleague had told him of a case in which the labynnth was completely 
sealed off where the horizontal canal enters the vestibule If we could save 
cochlear function we could give the patients lo to 15 years of useful hearmg 
Hr McHowall said in reply that m his expenence of partial section of 
the nerve one patient had total loss of heanng 48 hours after operation and 
the second, who had a 25 decibel loss before operation, had sho^vn a 70 decibel 
loss after operation The incidence of bilateral involvement is higher than 
was at one time suspected 

Dr G Ewart Martin 
Vxcar%ous Menstruation 

M J , aet 18 Cunous case of vicanous menstruation which has been 
recumng from year to year mainly in the summer time 

Full notes of this case will be obtainable later The lining of the nose gives 
the picture of a capillary haematoma so that there is not bleedmg from a single 
pomt as IS usual in vicanous menstruation but from the complete side of the 
nose 

Further reports, mcludmg gynaecological report, wth the patient 
Dr Martin said this case was interesting in that the patient menstruated 
twice a year through the nose and the rest of the time normally Sections 
shown were very like allergic tissue in the nose His feehng was that the less 
that was done for this the better There was no perforation of the septum 
The patient was under treatment by a gynaecologist 

Case and Slides for Diagnosis 

M H , aet 16 Clinically it resembles a blastomycosis of the nose and 
larynx but the pathologists suggest the thickening of the mucous membrane 
may be allergic 

Admitted to the ward for direct examination of the larynx and oesophagus 
had previously been examined by Dr Venters History of havmg had tonsils 
removed a year ago and since then has complained of difficulty in speaking 
and marked difficulty in breathing 

On exammation there was a mass of lymphoid tissue completely surrounding 
the trachea, extending over one inch 

Pathological exammation of this suggested simple granulation tissue 
A similar thickening of the nasal mucosa, starting first on the nght side 
and slightly on the left 

This suggested a blastomycotic condition 
Sections exhibited for comment 
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Dr. Martin said that a biopsy had been done previously on this case by 
Mr. Venters. The report had been ordinary granulation tissue but with a very 
marked number of lymphocytes as in an er3d;hema nodosum. He thought a 
tracheotomy should be done in this case and the patient kept as quiet as 
possible. The larynx only admitted very little more than a knitting needle. 
Various sections had been sent to the pathologist who had sent these to different 
centres for examination but with no help. 

Dr. Henderson said he had seen two cases of blastomycosis but they had 
been very much more advanced than the case shown. The mass had occupied 
the whole of the 'nose and finally eroded through the frontal sinus bone and 
produced proptosis. He did not think this was perhaps much help as there 
seemed little resemblance between the two cases. This case was very much 
slower or appeared so from the history. 

Dr. Collins asked if the chest had been X-rayed and if examination of 
the sputum had been made. Many of these cases TOth granulomatous con- 
ditions in the nose and in the larynx had an underlying tuberculous condition. 

In reply to Dr. Henderson, Dr. Martin said this was not a blastomycosis 
but it might be a chronic allergic type of swelling. 

In further reply to Dr. Collins he said that the chest had been X-ra3fed 
and the patient had been seen by various physicians. The pathologists had 
suggested that apart from a chronic allergic condition it might be specific. 
As the patient’s mother was in another ward in the Hospital the opportunity 
was taken of having a Wassermann and Kahn done on both patients but these 
were negative. There is no suggestion of tubercle. The mother who was in 
hospital on account of a condition of the knee was diagnosed as suffering from 
rheumatism. 

C.O.M.S. Circumscribed Labyrinthitis. 

J.T., aet. i6. 

28.6.47. Admitted to the ward. History’ of having had trouble ivith the 
left ear for 2 or 3 years. Four weeks ago ear became painful and has discharged 
since then : continuous giddiness for past 4 days, with vomiting. 

On examination the anterior part of the left drum markedly bulging. 
Spontaneous nystagmus — 2nd degree : no fistula symptom : hearing a whisper 
at 5 inches. 

Conservative treatment and penicillin. 

14.7.47. Still continued with giddiness and vomiting. 

IModified radical mastoid operation : very large fistula into the lateral 
semicircular canal. This was thoroughly cleaned and a flap placed loosely 
over it. 

The recovery was uneventful ; cavity is now healed and healthy : hearing 
a whisper at 7 feet. 

Dr. Gavin Young said he would like to congratulate Dr. Martin on his 
conservative treatment of this case. He thought the case had shown a very 
good dividend in the tremendous preservation of hearing. From the notes 
it appeared a large fistula was found on operation. He would like to ask 
Dr. Martin if there was any cholesteatoma present. 

Dr. Martin replied that there was no cholesteatoma. 
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Mr Hallpike asked m which direction was the nystagmus 
Dr Martin said he could not answer that as he had ]ust taken over the 
case pnor to operation There was no fistula sign, yet when they had operated 
they had found this large fistula He had gone on rather boldly and covered 
this and there was certainly no fistula sign now 

He was entirely against destruction oi function if this could be avoided 
It was the custom in their Department, the day after a radical mastoid operation, 
to test the patient’s heanng uith a Bariny box in the opposite ear If there 
was no hearing in the operated ear then a second operation was earned out 
His teaching was never to destroy function as one never knew what might 
happen to the other ear In this case they had tried to preserve the heanng 

C 0 M S Extradural X6scess 
D F , aet 31 

Had pam in the ear follov-ed by discharge from the ear in May, 19^7 
admitted to the Medical Ward with a paralysis of the left arm and left leg 
seen by Mr Dott who thought he had a thrombophlebitis secondary to the 
ear condition on the nght side 

Kept in the war for a time and then sent to the Astley Ainshe for Electneal 
Treatment Improved but started with pain in the ear and was re admitted 
to the Medical Ward and sent across to us for examination of the ear 
There was an attic perforation of the nght drum, with granulations 
A modified radical mastoid operation was performed there was a destruc* 
tion of the whole of the tegmen and a large extradural abscess with about 
I ounce of pus 

The ear healed perfectly 

After the operation it was noticed that this patient had rather a curious 
voice which, on questioning he dates to the same time as he was admitted 
to the Medical Ward 

On examination it was found he had a fixation of the left cord 
The ear is healed, the general condition has improved apart from the 
voice, but that has also improved slightly 

It is difficult to correlate the paralysis with the ear 

This case was shoivn for diagnostic interest He did not think the leg had 
anythmg to do with the ear condition He had seen this case late There 
was a history of paralysis of the left leg and left arm and it was only after two 
months treatment in the Astley Amslie and the patient complained of a husky 
voice that it was discovered that there was a paralysis of the left cord From 
the surgical side the diagnosis was a thrombophlebitis He could not see 
how there could be a connection between the left leg left arm and the cord. 

Dr Young wondered if there was not a degree of torsion of the larynx 
It appeared to him to have been rotated sUghtly 

Dr Martin rephed that the patient s history as given by himself was that 
the voice went the day before the arm and the arm went before the leg 

C 0 M S Cerebellar Abscess Osteomyehtis 
D C aet 46 

Patient, who has had a slow growmg osteomyelitis of the whole of the 
mastoid process following the use of penicillin m a radical mastoid 
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Radical mastoid operation in Jtdy, ig4y : had a slight facial weakness after 
the operation along wdth a complete abscence of hearing. There was a fine 
nystagmus. 

Given large doses of penicillin. 

Lumbar puncture was white, opaque and cloudy : no organisms found. 

Penicillin continued along -with sulphonamide. 

Patient continued to run a temperature. Cell count fell from 620 to 200 
and remained at that for some time. 

Penicillin stopped and ear settled down apart from headaches. Cells 
reduced to 3. Headaches continued especially over the back of the head and 
the side of the head. 

Re-admitted to hospital on 18.9.47 and the ear re-opened. It was found 
that the whole of the petrous temporal was a sequestrum with a very large 
cerebellar abscess from which no culture could be obtained. The facial had 
to be dissected out of the sequestrum, left in position, decompressed and is 
evidently recovering. 

Dr. Collins said he had seen a similar case about a year ago. He had 
noticed in the notes about Dr. Martin’s case that sequestration of the inner 
ear followed the use of Penicillin in a radical mastoid operation. Whether 
this was by accident or intent he was not quite sure but in his case the patient 
had undergone a radical mastoid in the South of England following meningitis 
and although Sulphonamides had been given the patient had received no 
Penicillin. When the patient came North the radical mastoid was stUl dis- 
charging profusely and a facial paralysis was present. The notes obtained 
from the Hospital down south stated that a sequestrum had come away from 
the inner ear. Radical mastoid operation had to be revised on account of the 
filthy discharge and granulations and at this revision the whole of the inner 
ear was found to be a complete sequestrum. The two ends of the facial nerve 
were identified with a very small stump coming from the facial canal. Though 
these were freed it was difficult to get any real bed for the two ends of 
the nerve to rest on and a muscle graft was inserted but it did not prove 
successful. 

In these cases of osteomyelitis of the inner ear he personally thought that 
the type of organism played a great part and that many of them were caused 
by anaerobic streptococci. It was, of course, natural that when Penicillin 
had been given nothing should be foimd on culture. 

Dr. Howie said that in these cases of brain abscess and otogenic meningitis 
he thought they would have to review their position with regard to the use of 
penicillin. A comparison between the pre-penicillin and sulphonamide days 
and now would make an interesting subject for discussion. 

Dr. Martin said this was a case in which he thought his own teaching was 
at fault. This patient had developed a marked labyrinthitis but they had not 
re-opened the ear. Instead the case was treated wth peniciUin over a long 
period and you had a practically sterile ear. Following on the lab5ninthitis 
the patient developed a meningitis, after having had penicillin and sulphona- 
mide. The cell count came doivn to 200 and remained at that figure until 
the penicillin was stopped when it came doivn to 3 or 4. 
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Dr I SiMsoN Hall 
Plazinacyioma of Sttbgloths 

Stanley F , aet 35 Seen 18 6 47 
Complaint breathlessness 

Previons history Gave a history of having had an operation in the RAF 
m March, 1^45 \\hen a mass was removed from subglottic region Diagnosis 
Plasmacytoma 

Recurrence in June, 1^45 and received a dose of 5000 r by teleradium 
This caused improvement but a further positive specimen was removed in 
September, 1^45 

Present Illness 23 6 47 Tracheotomy required to relieve severe 
obstruction 

5 7 47 Direct examination Biopsy report— Plasmacytoma 
X ray examination of skeleton — negative No proteinuria Blood 

examination normal Wassermann reaction — negative Kahn Test — negative 
Treatment X-ray therapy by small doses over a prolonged penod 
Present Condition Slides shown 

Dr Hall said this case was of pathological interest He was indebted 
to Air Commodore Dickson for the early treatment of this case The 
tracheotomy excludes any danger of choking Why in the first instance 
radiotherapy failed and in the second instance was successful he was not 
prepared to say Recurrence was a very common expenence in such cases 
and this one would have to be watched for a considerable penod before they 
would know if this was a cure 

Air Commodorc Dickson said he had seen this case in 1945 There was 
then a small subglottic tumour growing on the nght side oi the larynx He had 
removed a piece for biopsy which had been reported as plasmacytoma The 
patient had been referred to the radiologist and he received a tumour dose of 
50oor by teleradium The growth disappeared for about six months, when 
the patient again complained of the same symptoms and on exammation a 
recurrence was noted Further tissue was removed and the report was again 
plasmacytoma 

Stenosis of Subglotlis 
Audrey H aet 12 
Seen first 10 9 47 

History Had tracheotomy at i year old Tracheotomy scar has discharged 
at intervals since chiefly when child has a cold Developed increasing 
obstruction which at times became alarming 

Examination 12 9 47 Thick scar tissue seen in anterior part of larynx 
small postenor opening 

16 9 47 Postenor opening dilated 

25 10 47 Dilatation not sufficient and endotracheal division of scar 
tissue earned out with subsequent dilatation of subglottic region 

The dilatation treatment is being earned out regularly and appears to be 
improving the condition 
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Dr. Robert B. Lumsden. 

Osteomyeliiis of Frontal Bone. 

David I., aged 70. 

9.6.47. Discharge from centre of forehead for 2-J months : no pain : 
no nasal S5Tnptoms. 

Examination. Frontal swelling, size of half-crown, in mid-line, with 
several discharging sinuses : A.R. septum acutely to left : crusting of right 
middle turbinate : P.R. normal ; C.N.S. nil. 

Pns, from skin sinus: pneumococcus, type 31 +-f-, H. Influenzae-H--f 
on culture. Blood Wassermann negative. 

X-rays (films on view) : " L. antrum opaque : Frontal sinuses partially 
opaque : Walls are blurred, indicating infection of the frontal bone itself.” 

Three-hourly I.M. penicillin commenced 24 hours before operation (total 
1,000,000 units). 

17.6.47. Bilateral frontal shuts obliteration, through anterior cross-bow 
incision. Fistula in anterior bony walls of both frontal sinuses, high up 
medially. R. frontal sinus contained foul pus under pressure, and posterior 
bony wall absent, exposing area of dura, size of half-crown. Bony inter- 
sinus septum largely destroyed. Medial half of L. sinus contained unhealthy 
granulations. Bony disease extended upwards beyond the upper medial 
extremities of both frontal sinuses, for about one inch. Bone removal carried 
well beyond the unhealthy margin. Ethmoids exenterated and L. antrum 
drained. Cavity washed out and dusted with penamide powder. Tube 
drainage through both sides of nose, and lateral extremities of wound. 

Ptts. Aerobic culture — pneumococci. 

Anaerobic culture — no growth. 

Bone. No growth. 

C.S.F. Cells — I per c.mm. No organisms. 

Culture — ^no growth. 

Total protein — ^30 mgms. %. 

Wassermann — negative. 

Colloidal gold — 0000000000. 

1.7.47. Discharged to Convalescent Home. 

11.7.47. X-ray — No sequestration. B.S.R. 10 mm./hr. Discharged. 

30.7.47. X-ray — unchanged. 

Dr. Lumsden said this was a chronic osteomyelitis vdth an entire absence 
of sjmptoms apart from the discharge for 2-I- months. The other interesting 
point was the bacteriological findings — a culture of pneumococcus being 
obtained. 

Dr. Howie said he would like to congratulate Dr. Lumsden on the result 
of the operation. He would like to know if Dr. Lumsden had any experience 
of incision through the scalp behind the hair line. He had treated about 10 
patients bj^ this method and found that the aponeurosis of the scalp preserves - 
some of the contour in the supra-orbital region, and allows of bony reformation 
in the area where bone has been excised. 

In reply Dr. Lumsden said he had treated one case of acute frontal osteo- 
m3'elitis by this method, along with penicillin, ndth success. In this 
particular case it was a chronic lesion and, apart from the fact the patient was 
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bald, it would have been a more severe operation at his age, so the more 
conservative line of treatment had been chosen 

Dr I JUtCOtM FARgUHARSON 
Keratosts of the Larynx 
W \V , aet 38 

History oS laryngitis for 15 months no pain on swallomng takes colds 
frequently 

Occupation Engineer 

Habits Heavy smoker, now stopped 

9 II 46 On evammation by indirect laryngoscopy, botli vocal cords are 
■very congested and granular in appearance there was a white membrane 
lying over the right cord, at the middle third of the right cord there was a cunous 
villous projection on the edge of that cord 

X-ray of chest showed pleural thickening at the right costophrenic angle 
probably the residue of an old pleurisy no evidence of T B 

X-ray of paranasal sinuses showed no evidence of any infection 
Wassermann reaction was negative 
Diagnosis of Keratosis of I-arynA was made 

Treatment Voice rest as far as possible without stopping his work 
Vitamin therapy with Vitamin A concentrates spraying the larynv with 
I per cent ichthyol in water 

This treatment was earned out for four months with some improvement 
in the voice but no improvement m the local condition 

23 3 47 Examination by direct laryngoscopy, leukoplakia of the left cord 
with a similar condition on the nght cord on the nght cord there was a white 
elevation on the edge of the middle third of the cord — this projection was 
suspicious of a neoplasm This material was stnpped off the cord completely, 
leavmg quite a healthy edge to the cord The material was sent for 
pathological examination 

Biopsy The submucous tissues are irregular and in one region heavily 
infiltrated with round cells The mucous membrane itself is shghtly hyper- 
plastic in one region and through the specimen is covered by an excess of 
hyaline material resembling keratin No malignancy, however, is discoverable 
The condition is a keratosis of the larynx 
Microscopic section on view 

Dr Farquhakson said that he had shown this case in order to promote 
discussion on two points Tirstly, whetlier this condition was always a pre- 
cancerous one, opinions differed on this point, Jackson thought it was not 
pre cancerous while others thought otherwise secondly whether by histo 
logical examination of the tissue it was possible to predict in which cases a 
pre cancerous condition might occur 

Dr T J Reid (introduced by Dr I Siroson Hall) 

Atrophic Ehiniiis in Tunns 

Elizabeth and Jean B , twin sisters aged 12 

7 4 47 Both girls reported as out patients, complaining of thick nasal 
discharge, feeling of dryness in the nose, difficulty in breathing through the 

431 



Societies’ Proceedings 

nose and a bad smell. Their mother said that the condition lasted for i8 
months. The reason for reporting now was that the girls complained of 
increasing bad smell, of which the mother was only aware recently. No 
relevant family history. Both girls look exactly alike. 

Previous History. Both girls had measles and whooping cough at the age 
of 2. In October, ig40, Jean had scarlet fever, Elizabeth was very ill but 
scarlet fever was not diagnosed. 

On Examination a marked broadening of the base of the nose was noticed 
in both girls. A.R. revealed large nasal cavities, with atrophic type of 
mucosa, full of dry purulent crusts in the olfactory clefts. Foetor was not 
noticed. The cavities were not of equal width — one of the girls had the right 
side wider, the other the left side. P.R. nil abnormal. The pharynx looked 
healthy. 

X-ray of Sinuses revealed identical slight opacity of all sinuses. 
and Kahn Tests — negative. 

Biopsy of nasal mucosa. The condition is chronic atrophic rhinitis. 

Since first seen, the twins have been treated with alkaline nasal wash-outs 
followed by instillation of 1/2 cc. (2 1/2 mgm.) of Stilboestrol in form of a 
nasal spray, three times a week and wash-outs at home in between. In two 
weeks’ time there was already a marked improvement, the subjective foetor 
disappeared and the crusting was less. 

The condition kept on improving and the nasal mucosas regained nearly 
their normal appearances, up to three weeks ago. Since, the twins started to 
complain again of foetor, and, on examination, the noses were once more full 
of crusts. It was suggested that Stilboestrol might have lost its power because 
of the prolonged use (7 months) and therefore it was discontinued and the 
twins are having for the moment only the nasal wash-outs. It is proposed 
to resume the Stilboestrol treatment after an interval of one month. 

Dr. Henderson asked if anyone had had any experience of recent work 
being done in one of the Scandinavian countries on this subject. He under- 
stood that they were treating the patients with extract from the tonsils. The 
tonsils are always small in cases of atrophic rhinitis and atrophic rhinitis 
often follows their removal. Cases are treated with tonsil extract. He 
understood that good results had been claimed for this treatment but he had 
had no personal experience. 

Dr. Howie said he thought the gentleman came from Budapest. 


Exhibits. 

Dr. a. Brownlie Smith. 

X-ray Plates. Extreme celhdarity of mastoid process. 

Helen D., aged 17. 

Complaining of pain and swelling behind left ear for some months. Nothing 
really WTong in ear but X-ray shows extremely cellular mastoid processes. 
Margaret J., aged 17. 

Complaining of pain and swelling behind the right ear. Nothing seen 
vTong in the ear but X-ray shows extremely cellular mastoid processes. 
X-rays of those two cases shown as there have been quite a number of 
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patients, all in adolescent age, complaining of some discomfort or swelling 
over the mastoid process and the only abnormahty detected has been excessive 
pneumatization It would appear that the continued development of the 
mastoid cells was sufficient to draw the patient’s attention to this simple 
physiological process 

Dr Smith said he had shown these X-rays as a point of mterest He 
remembered before the war having quite a number of young people between 
the ages of 14 and 17 complaining of pain over the mastoid process He 
could never discover any abnormality in the ear He had had a number of 
cases X-rayed and the X rays showed extremely cellular mastoid processes. 
Whether there was anything in this he did not hnow, but there was no doubt 
that quite a number of adolescents complamed of growmg pams over the 
mastoid process It might be a matter of personal appearance, the young 
man drawmg his young girl’s attention to a swelhng behmd the ear and 
continual rubbmg producing the pam, or, as the X-rays showed, extensive 
pneumatization of celts There is a little loss of translucency over the edges 
of these cells which are still m the process of development It may be that this 
actual process of pneumatization is suffiaent to draw the attention to the fact 
that there is a mastoid process 

None of these cases had had any swellmg of the mastoid gland and there 
was no scalp infection which would cause any swellmg of the gland 

In reply to a question that the pam might be caused by an impacted 
WTsdom tooth. Dr Smith replied that he had seen cases mth cellular mastoid 
processes between the ages of 14 and 17 years and an impacted wisdom tooth 
ffid not occur at the age of r4 or 15 

Dr Robert B Lumsden 

Microscopic section tissue from inferior turbinate showmg mfection with 

Rhtnospartdtum Seebert 

Tissue from inferior turbmate showmg gross mfection with Rhtmspondiutn 
Sesbert, the sporangia bemg present in all stages of development 
Clinical data Indian Sepoy, aged 2i 

Complained of right sided nasaf obstruction and of intermittent epistaxis 
for three years 

Localized granular fleshy mass involving middle portion of R mfenor 
turbmate bleeds readdy 

Dr I Malcolm Fahquharson 
Microscopic section 

Diagnosis Basisquamous carcinoma of the extenor auditory meatus 

I B , aet 63 

History of slight deafness with bleedmg from nght ear for some months 

5 4 47 Exammation showed large sloughmg pol3q)us growmg from nght 
external meatus appeared to be attached to postenor bony meatal wall 

16447 Operation — polypus removed with snare and forceps, it was 
adhermg to postenor meatal wall 

Histological Report Tumour has topography of a rodent ulcer, but shows 
distmct stratification at many pomts and considerable mitotic activity It 
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is locally degenerated and complicated by marked irregular infiltration with 
inflammatory cells. The condition is a basisquamous carcinoma. 

24.5.47. Radium tube introduced into external meatus for 8 hours. 

7.8.47. Evidence of recurrence confirmed by biopsy. 

2.9.47. Patient put on to deep X-ray therapy. 

Dr. Farquharson said he had exhibited this slide because of the unusual 
site of this type of growth and the fact that recurrence had occurred some 
distance from the original site suggesting a subepithelial spread. 
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SURGERY OF AURAL SUPPURATION AFTER 
RADICAL MASTOIDECTOMY 

By ] A HARPMAN (Warwick) 

Following complete or epitympamc radical mastoidectomy, purulent 
otorrhosa sometimes continues notwithstanding much post-operative 
conservative treatment The pathological processes causing such 
suppuration are commonly located about the eustachian tube opening into 
the middle ear, or in the hypotympanum, the antero-supenor part of the 
attic, the incus or malleus, the petrous bone about the semicircular canals, 
or rarely the petrous apex In this note there are detailed antauricular 
and transmeatal or endaural procedures that I have found, in some 
fifteen cases, to allow of more satisfactory eradication of such sites of 
suppuration than postaural re-doing of the tympano-mastoidectomy 
The operations in question entail essentially the preliminary steps 
employed in surgery upon the petrous apex by Lempert (1937). Langen- 
beck (1937), Ramadier (1933), Ramadier Guillon and Becker (1932), 
Almour {1938) and others 

Visualization of and approach to the infenor and anterior regions of the 
tympanic cavity is sometimes obstructed by the upward and backward 
convexity of the tympanic bone, especially when previous mastoid surgery 
has led to some downward and forward sagging of the auncle When, in 
such a case, there are foci of suppuration m the hypotympanum, m the 
eustachian tube or in cells about its tympanic ostium, approach to these 
IS greatly facilitated by removal of anterior and inferior parts of the 
tympanic bone This is accomplished as follows An incision dou n to 
bone IS made transmeatally along the antenor and infenor aspects of the 
tympanic bone about i mm medial to its junction inth the fibro-cartil- 
aginous external auditory meatus , a suitable scalpel for this is a size 
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15 Bard Parker blade mounted on the usual handle. The skin and 
periosteum on the meatal surface of the anterior and inferior aspects 
of the tympanic plate are elevated and removed. With a smaU periosteal 
elevator the external auditor}’’ meatal fihro-cartilage is separated from the 
tympanic bone, and the periosteum over the anterior and inferior regions 
of the bone is then elevated. Confining instrumentation to below the 
glaserian fissure and away from the posterior part of the tympanic bone 
prevents entering the temporo-mandibular joint and injuring the facial 
ner\’e. Use of a flat retractor between the tympanic bone and its anterior 
and antero-inferior periosteum accords further working space. The 
anterior and antero-inferior parts of the tympanic bone are then 
removed with rongeurs, almost or quite until reaching the annulus 
tympanicus. The portions of tympanic bone to be removed are some- 
times so thick that it is advisable to thin them first with gouges or burrs. 
The inferior and postero-inferior parts of the tympanic bone may also 
be thinned with gouges or burrs to provide better exposure of the middle 
ear. In some cases it is advisable to remove the inferior part of the 
annulus tympanicus with a rongeur such as that of Kerrison, or with a 
dental burr. These procedures allow excellent visualization of the inferior 
and anterior parts of the middle ear. 

There may now be found granulations and infected cells in the hypo- 
tympanum, often extending several millimetres medial to the promontory, 
especially between the bony eminences covering the jugular bulb and 
internal carotid artery. I have not yet found such sub-cochlear cells 
extending into the petrous apex. There may also be cells and granulations 
on the carotid canal and about the tjonpanic ostium of the eustachian 
tube ; granulations may be seen covering the promontory. These 
cells can now’ all be thoroughly exenterated and the granulations 
and the diseased lining of the eustachian tube removed by using 
curettes. 

West and Scott (1909) advised removal of the anterior part of the 
tympanic bone to improve access to the anterior part of the tympanic 
cavit}’, especially in operations on the cochlea. In their operations for 
anterior and apical petrositis, Ramadier (1933), Ramadier, Guillon and 
Becker (1932), Almour (1938), Langenbeck (1937), and Lempert (1937) 
treat the t5’mpanic bone as described here, except that Almour {1931, 
1932, 193S ; Kopetzky and Almour, 1931) usually only thins it. 

Smith (1931) advises that in radical mastoidectomy anterior and 
inferior portions of the tympanic bone be removed sometimes to provide 
better access. Portmann (1921) advises partial or total removal of the 
anterior part of the tjunpanic bone and thinning its inferior part to 
improve access for removing bullets embedded in the petrous bone. 
Piffl (1903) removed most of the t3’mpanic bone in his approach to the 
jugular bulb. 
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Ramadier (1933). Langenbeck (1937) and Barth (1936-7) found that in 
some of their patients removal of the antenor part of the tympanic bone 
caused temporaiy' dental malocclusion, tnsmus or pain on chewing , mv 
patients did not suffer from these complaints with the exception of two 
who had moderate pain along the angle of the mandible and m front of the 
ear, especially on opening the mouth wide or on chewing solids, during 
the first few days following the operation 

The postero-supenor wall of the upper ascending part of the carotid 
canal is thm and here the canal is easily entered Accidental haemorrhage 
from the internal carotid artery where it courses through its bony canal 
can apparently be satisfactorily controlled by packing with gauze (Tato, 
quoted by Beyer, 1945 , Richards, 1927 , Ramadier, Leroux and 
Bousquet, 1933, and others) Dehiscences of the bone between the 
jugular bulb and hypotympanum may occur (e g Beyer, 1945 , West and 
Scott, 1909 , LiUie, 1938, Larsell, 1946 , Brunner, 1946 , Kemson, 
1930 , Toynbee, quoted bj' Ballance, 1919, etc ) Brunner (1946) also 
remarks that a jugular bulb that does not bulge markedly into the 
tjmpamc cavity is usually separated from it by thick bone In one of 
my cases curettage of the hypotympanum produced a hsemorrhage from 
the jugular bulb , it was controlled by packing the middle ear with gauze 
for about seven minutes, after which the operation was continued In this 
patient the bone over the shallow jugular bulb dome was very thm and 
may have been dehiscent , the t3Tnpanic bone was also unusually thin 

Foci of suppuration in the upper parts of the middle ear and in 
the mastoid part of radical mastoidectomy cavities may be reached by the 
following procedure A curved incision about 2 cm long is made from the 
antero supenor angle of the external auditory meatus upw ards along and 
just m front of the antenor part of the helix, taking care not to cut its 
spine, from which the antenor auncular muscle is detached The incision 
may be made only as deeply as the temporal muscle, or, in difficult cases 
where wader access is required, down to bone Several of the vessels 
divided may be found to require controlling by ligation or diathermy 
coagulation The landmarks for the incision are obscured by preliminary 
regional infiltration with adrenaUne solution, but if it be desired to do this 
the line for it may first be marked with a dye The penosteum over the 
lower part of the temporal squama above the middle ear and mastoid 
process is elevated upwards and backwards until adequate exposure is 
obtained and mamtained by holding the incision ivide open with 
retractors If dura mater has been exposed at a previous operation, 
great care is required to avoid injunng it should it be necessary to 
separate it from squamous epithelium Iming the radical mastoidectomy 
cavity , it IS then often safer to divide the skin around such an area of 
adhesion and not to interfere with the latter Exenteration of diseased 
areas in the bone is canned out as usual wnth curettes, gouges or burrs 
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By this approach I have been able in one case to re-do a radical 
mastoidectomy, perform a combined Hinsberg and Neumann labyrin- 
thotom}', expose the endolymphatic sac, exenterate a posterior petrositis 
exposing the dura mater of Trautmann’s triangle to within about 0-5 cm. 
of the poms acusticus intemus and expose considerable areas of middle 
fossa dura mater and lateral and superior petrosal sinuses, with no more, 
and, I believe, actually less difficulty than would have been encountered 
using the postaural route. Surgery of the mastoid tip is also quite 
feasible through the antauricular endaural approach, although not as easy 
as by the postaural route. 

The two methods here described are also suitable for converting 
epitympanic into complete radical mastoidectomies ; which of them then 
to use depends upon the anatomy and pathology of the particular case, and 
upon the extent of the surgery it is desired to perform. 

The procedures described are difficult to carry out unless during the 
operation blood is removed by suction and haemostasis obtained by using 
from time to time gauze or cotton wool tampons moistened with adrenaline 
solution. The carotico-t5mpanic branch of ‘the internal carotid artery 
especially may bleed fairly briskly for a few minutes. 

I usually conclude the operation by packing the mastoid and middle-ear 
cavity with ribbon gauze impregnated with bipp, a method I have 
hitherto found superior to others. 

Post-operatively, I generally remove the packing after about seven 
da3'S ; thereafter the operation cavity is kept clean by mopping with 
sterile cotton wool — ^wool-tipped probes being flamed prior to introduction 
into the ear — and usually instillation of drops of a solution of wide 
bactericidal and bacteriostatic range containing penicillin 1,000 units per 
C.C., flavazole l in 2,500, phenoxetol 2 per cent, and urea 10 per cent, in 
■‘stilled water (P.F.P.U. solution). The use of urea in otology and in 
the treatment of infected wounds generally has been discussed by 
Kopetzky (1945), Williams (1946), and others 1947, 1948). 

Occasionall}^ this solution causes dermatitis, sometimes with pyodermia 
due to non-penicillin sensitive staphylococci ; this dermatitis responds to 
benadryl oralty, and sulphathiazole or zinc oxide cream or gentian violet 
solutions applied locally ; in such cases, the penicilhn may be omitted 
from the solution, or solutions of soluthiazole or sulphathiazole 5 per cent. • 
and urea 10 per cent, in glycerine or spirit 60 per cent., with or without 
proflavine, etc., may be used instead of the P.F.P.U. solution. Excessive 
granulation formation in the cavity generally yields successfully to 
applications of 10 per cent, silver nitrate solution, sometimes aided by 
mechanical removal ; mercurochrome 2 to 15 per cent, in w^ater or spirit 
is a useful alternative milder astringent. 

The P.F.P.U. solution described above may also be found useful for 
preoperative preparation of the ear. 
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The methods descnbed I ha\e employed in fifteen cases Post- 
operative pain or discomfort has been almost non-existent 

In three — children suffering from severe purulent chronic sinusitis 
notwithstanding Caldwell-Luc operations and much other treatment — 
some purulent aural discharge wells up from the eustachian tube fairly 
frequently. All the operation cavities are otherwise dry and entirely 
lined \vith squamous epithelium 

For cases of continuing eustachian tube suppuration not responding 
to measures such as those indicated above, I have been trjnng a modifica- 
tion of Wittmaack’s method (descnbed by Beyer, 1945) of filling the tube, 
using a stnp of temporal muscle instead of skin 

Summary 

In this note there are descnbed endaural and antauncular surgical 
techniques found more satisfactory than the postaural approach for 
dealing with aural suppuration foUowmg radical or epitympanic radical 
mastoidectomy and not responding to conservative treatment 
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A NEW METHOD OF TRANSVERSE 
PHARYNGOTOMY 

, By A. RliTHI'*' (Budapest) 

TitANSVERSE pharyngotomy is an important approach for opening the 
pharyngeal cavity. Its importance consists in that the mesopharynx is 
e.xposed while, on the other hand, the posterior part of the tongue, the 
tonsillar region and the nasal part of the pharjmx can easily be approxi- 
mated by this approach. Further, transverse pharyngotomy does, if it 
has been done correctly, open the way to the laryngeal aditus, the aryten- 
oideal region and epiglottis. Pharjmgotomy may be necessar3' for various 
tumours, as well as for impacted foreign bodies and cicatrizing processes 
whereas epiglottic cancer is a less frequent indication. Tumours seated 
on the top of the epiglottis can readily be removed by direct approach 
but cancer infiltrations extending beyond the aditus, especially those on 
the larjmgeal surface, exclude every intervention excepting radical 
extirpation. In the cases, however, in which the tumour has grown beyond 
the extension soluble by means of a directoscope but it has not reached the 
border of the aditus the success of a conservative operation may be hoped 
for. Finally, transverse pharyngotom}' gives an excellent approach for 
the treatment of anomalies of the tongue base especially aberrant thyroid. 

Two technical varieties of transverse pharjmgotomy are known 
depending on whether incision is made above or below the hyoid bone. 
Pharyngotomia subhyoidea has been suggested for exposing the aditus and 
the surrounding pharjmgeal region whereas pharyngotomia suprahyoidea 
is more recommended for an exposure of the tongue base and the 
superjacent parts such as the nasopharjmx. 

In the course of a subhyoid pharjmgotomy (Malgaigne, Langenbeck) 
the incision is made from the one cornu of the hyoid bone to the other, the 
platj'sma is severed, then the sternohyoid, omohyoid, and thjrrohyoid 
muscles are dissected off the inferior surface of the hyoid bone. The 
liberated hyothyroid ligament is cut close below the bone lest the superior 
larjmgeal nerve be injured. After this has been done the pharjmgeal 
cavitj^ will be opened by severing the mucosa. Hereby insight is obtained 
mainly dovmward to the aditus and the pharjmgeal cavity. Upward 
insight is prevented by the bodj^ of the hyoid bone. Kahler has called 
attention to another disadvantage of this operation, i.e. to the do\vnward 

* From the rhino-laryngologic department of the St. Rochus hospital of the City 
Budapest. 
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pulling of the larynx due to inspiratory strain and cough whereby sutures 
readily cut through He observed in several cases opening of the wound 
for this reason Similar cases occurred also with my patients 

For suprahyoid pharyngotomy (Jeremitsch, Hacker), the incision is 
made above the hyoid bone For this reason the mylohyoid and genio- 
hyoid muscle and the medial part of the hyoglossus must be severed An 
excellent insight to the tongue radix, the upper part of the pharynx, and 
the nasopharynx, may be obtained especially by bisection of the palatum to 
expose the cranial basis as has been suggested by Hoffman Both palatal 
arcs and the tonsils are likewise exposed through this operation havmg the 
great disadvantage that the severed tongue muscles wiU, despite the most 
careful uniting, pull the sutures on deglutition until they become loose 
Owing to this, sinking of the larynx may ensue with the impending danger 
of an aspiration pneumonia 

Since the disadvantages of both technics frequently became apparent 
in my practice I aimed at a procedure which united the advantages of 
both, that IS the free insight upward and downward, excluding aspiration 
even in the cases of abundant bleeding, and securmg an uneventful 
healing of the wound 

Pnor to pharyngotomy I always perform an infenor tracheotomy It 
IS of little importance as an addition^ strain whereas its existence may be 
of great advantage dunng the days pnor to and foUoiving operation 
Tracheotomy is for instance indispensable in preventmg mtra operative 
blood aspiration or the occasional post operative oedema of the larynx 

A round bolster is put under the shoulders of the patient m order 
to secure a deep backward flexion of the head Usually local anaesthesia is 
sufficient the area of the operation forming a square rhombus, ivith 
one end at the antenor border of the sternocleidomastoid at the 
level of the hyoid bone, is infiltrated with a o 5 to i o per cent novocain 
solution The incision is started at the one end of the hyoid and extends 
to Its other end, thus having a length of 10 to 12 cm Platysma is severed 
Now the hyoid bone covered by muscles is exposed These muscles must 
not be injured The submandibular gland and the hypoglossal nerve are 
pushed upward i cm below the hyoid margin, along the whole length of 
the bone, the omohyoid, sternohyoid and thyrohyoid are severed 
Care is to be taken that these muscles should be cut at a length corres- 
pondmg with the hyoid bone The hyothyroid ligament is cut in the 
same ividth After penetratmg the fat tissue the transparent epiglottis 
appears The pharyngeal mucosa should not yet be opened Thereafter 
the hyoglossus and the constnctor muscle adhenng to the greater cornu are 
cut on both sides at a distance of 3/4 cm above the cornu whereas the 
tendon of the digastnc and the stylohyoid should not be cut hut only 
liberated from the periosteum TTius the pharjmgeal mucosa has been 
reached hut still the pharynx should not be opened Now the most 

441 


30c 



A. Redii 


important section of the procedure follows, that is the temporary resection 
of the hyoid bone. For this purpose a vertical incision measuring about 
0-5 cm. is made on both sides of the hyoid near the conjunction of the 
body and the great cornu through the muscle bundle and the bone is 
severed by a pedicled saw used in delicate rhinologic operations. At this 
moment one of the assistants should, by means of a hook retractor, retain 
the hyoid in its place lest it be pulled upward by the tongue muscles. Now 
the mucosa viU be opened. First an incision below the h 5 'oid is made. 
This part of the mucosa corresponds with the interspace between the 
epiglottis and the tongue-base. The length of the opening is in accordance 
mth the distance between the two points where the hyoid bone has been 
severed. The second incision is made above the hyoid extending similarly 
to the severed parts of the bone above the hyoid bone. Finally the 
mucosa is incised verticall}'^ through the sawing line whereby the pharyn- 
geal cavity is widely open, the two lateral mucosal incisions and the 
medial one having become contiguous. The hyoid bone fixed hitherto 
may now be allowed to be pulled upward by the tongue muscles. 
The mylohyoid muscle having its insertion near the inferior margin of the 
hyoid bone, its inferior and posterior aspect is turned forward 
simultaneously. 

The exposure admitting a free inspection toward the aditus of the 
larynx is strikingly good. The hyoid bone having been pulled upward 
nothing covers the aditus. The same may be stated as to the upward 
insight. Naturally, the visual field of the aditus may still be widened by 
retracting the great cornu of the hyoid bone. 

It has been mentioned above that in cases often attended by abundant 
bleeding such as operations on the tonsils and the tongue base aspiration 
should be prevented by preoperative proceedings the essential features 
of which have been published in one of my previous papers on controlling 
larjmgeal bleeding. On tracheotomy, a little pantocain-adrenalin 
solution is injected through a needle, prior to opening the trachea, into the 
trachea whereby it becomes anaesthetized. Following pharyngotomy the 
aditus is anaesthesized by pantocain spray. The liquid flowing down into 
the pharynx is mopped up by gauze. Now a Bellocque sound is led through 
the tracheotomy upward into the air-tube, then pressure is exerted on the 
Bellocque spring to bring the knob of the spring into the pharjmgotomy 
wound. A double silk thread bearing a pear-shaped tampon is fastened 
around the knob, the spring pulled inward, the Bellocque sound removed 
and the tampon drawn into the aditus by means of the silk threads having 
left the air pipe lumen through the tracheotomy, simultaneously the 
threads are tied together over a piece of wood lying upon the cannula. A 
small cylindric piece of wood with a circular notch at its middle is 
suitable for this purpose. 

If the essential part of the operation is to be continued within the 
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Former procedure of the author To control blee<ling in the aditus tracheotomy is 
performed, a swab is pulled through the mouth into the aditus b> means of a Bellocque sound 
the pulling cords are fastened in front of the tracheostoma Any operation following 
pharyngotomy is preceded by the same procedure apart from the fact that the swab is 
introduced through, or kept ready in front of, the opening of the operation 
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Fig. 

Muscle and bone suture. The greater cornua arc fastened toward the larynx by the 
unsevert'd soft parts. The strong tongue muscles have been left in their attachment to the 
hyoid bone. The bone suture prevents the wound from separation. 
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Fig 5 

Film taken from the patient K I The arrows show the borders of the struma of the 
tongue basis 




Fig. 5. 

After operation the opaque substance shows tliat tlie contours of 
tlie tongue basis have been preserved intact. 
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aditus of the larynx the tampon must not be drawn inward except in the 
case of intensive bleeding, otherwise it is left hanging at the end of a 
long silk outside the pharjmx. In these cases the tampon can be left in 
place also after the operation but it must be furnished rvith a third silk 
thread which will be lead out through the mouth and fastened there. 
Thus the tampon can easily be removed. If a large wound has remained 
uncovered and the lungs are to be protected from the occasional wound 
secretion the change of the tampon may be facilitated by fastening a silk 
thread of proper length to the inward drawing threads tied over the 
tracheotomy so that the tampon may be drawn to the front of the 
mouth and readily changed. 

After the final stage of the operation, when bleeding has been 
adequately controlled and the mucosa wound cut in the course of the 
operation sutured, the tampon is removed and the wound of the pharyn- 
gotomy closed. 

The excised hyoid bone is fastened by means of wire sutures. 
First a hole is made with a fine drill on both sides, both in the excised 
pieces and the ones left in place. In the neighbourhood of the place 
where the drill is working the bone must be free of any muscle 
tissue lest the drill hurt the muscle. First the pharynx mucosa is united 
with fine catgut stitches which should not if possible, include the whole 
mucosa, with knots facing the wound. After the mucosa has been united 
thin wire is passed into the holes on both sides in such a way that the wire 
ends look forward. The latter are grasped with a forceps and twisted up, 
the superfluous ends cut short and the twisted stump bent downward 
forming a loop. The hyoth5Toid ligament is sutured with strong catgut, 
aftenvards the muscles are united both above and below the hyoid bone. 
A thin glass tube is put under the muscles on both sides. Fascia, sub- 
cutaneous fat tissue and skin are united, later %vith clips. Two days later 
the tubes will be replaced by gauze strips. Clips are removed on the 
third day and gauze strips saturated with collodion are placed on the 
wound. Uneventful, primary wound healing follows after this operation 
because, unlike the suprahyoid pharyngotomy, the tongue muscles have 
not been dissected off the hyoid bone, they do not retract, the larynx will 
not descend being retained by the united bone. The method has 
also some advantages compared with the subhyoid pharyngotomy : the 
greater cornua keep their connection with the epilaryngeal region (the 
membrane has not been divided here) and hold the hyoid bone more firmly 
than in a case operated with division of the soft parts below the greater 
cornua. Thus the superior laryngeal nerve cannot be hurt. Whereas 
the old methods especially the suprahyoid pharyngotomy left a wound 
taking several weeks to heal, here a primary healing may be expected. 
A special stress is to be laid on the advantages of the method in dealing 
with the alterations of the base of the tongue. Frequently a temporary 
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resection of the mandible is performed by the surgeon to obtain a proper 
inspection. Though an inspection down to the epiglottis is granted b}*^ 
this technic the opening is so narrow as to raise technical difficulties in 
operating on the tongue base. As against this, transverse phaiyrngotomy 
yields when correct!)-- performed a broad and clear insight. The tampon- 
ade described above prevents aspiration. If bleeding is severe the 
laryngeal artery'' Ijdng near the wound margin may be tied in a few 
seconds. 


Appendix 

Two Cases of Large Tongue Base Struma Operated Through 

Pharyngotomy 

Tongue base struma is a rather rare condition. Still more infrequent 
are those cases attended by deglutitional as well as respiratory disturb- 
ances. According to the old experience on “ duplicity of cases ” there 
were two cases of tongue base struma being nursed in this department at 
the same time. Both suffered from dyspncea wherefore in one of them 
tracheotomy was an emergency operation on admission. In the second case 
dyspnoea became alleviated and tracheotomy could be postponed. 
Both cases were severe from clinical vieu'point since the apple-sized 
tumour could not be removed through the mouth and pharyngotom)^ 
seemed to be the only approach. In \dew of the equal severity of the two 
cases, one has been operated through suprahyoid pharyngotomy, the 
other through “ transverse pharyngotomy ” described in another paper 
of mine, in order to see the value of both procedures on the basis of two 
patients admitting of a correct comparison. 

Case I. — April ist, 1946. The 44 years old female patient had experienced 
impaired deglutition for ten years. Complaints became gradually worse. In 
the course of the last year prior to admission her general condition deterior- 
ated and her voice had clianged. In the last two months she often had cough 
attacks after swallow-ing and severe dyspncea, she could only sleep in a 
sitting position. She also had palpitation. 

Present status ; an almost cachectic woman with stridorous respiration. 
The tongue base was, starting from the circumvaUate papillae, replaced by a 
tumour preventing laiymgoscopy. There was no th5Toid gland in the neck. 

April 2nd, 1946. There was an increasing dyspnoea necessitating tracheo- 
tomy. In order to secure the field for pharj’ngotomy to be performed later 
inferior tracheotomy was done. 

Medical examination revealed heart dilatation and myocardial insufficiency, 
digitalis and strophanthin were administered. 

.April 2oth. The tracheotomy wound was free from reaction. 

Medical treatment was continued. 

General condition and heart failure improved but slowly. Finally, the 
operation planned was performed on June 28th. A typical suprahyoid 

444 





A New Method of Transverse Pharyngotomy 

pharyngotomy was induced under local aniesthesia The pharynx was opened 
without considerable bleeding and soon the enormous goitre could be seen 
Through the tracheotomy opening a Bellocque tube was introduced into the 
trachea anassthesized with pantocam and a tampon pulled into the aditus 
by means of the tube Having prevented blood aspiration m this way the base 
and the free surface of the goitre was infiltrated wth a o 5 per cent novocame 
solution The first incision was made at the tongue base parallel to the pharyn- 
gotomic wound, leaving a mucosa interspace of i 5 cm The second incision 
was a sagittal one sevcnng the mucosa m the middle line along the uhole 
length of the tumour Thus there was a T*shaped incision present The 
tumour freed ^^lthout senous bleeding by stitching a thick silk thread 
into the part of the tumour already depnved of its mucosa and pulling 
its anterior part under moderate traction into the foreground The tumour 
was remox’ed, only a thin layer of thyroid tissue being left in place 
Then the mucosa dilated by the struma was removed and the T-nound 
closed by catgut Then followed removal of the tampon, sutunng 0/ the 
pharyngeal mucosa, introduction of tubes on both sides, uniting of muscles, 
fascia, and skin, introduction of a Nelaton tube through the nose for feeding 
In the afternoon strophanthin, devtrose and sympatol were given 
June 29th Slight elevation of temperature 
June 30th Both submandibular regions were markedly swollen 
July 1st Removing of clips, replacing of the tubes by gauze strips The 
tongue base was co\ ered by fur 

July 9th Abundant purulent discharge from both wound angles Intro 
duction of tubes again 

July 15th Fistula allowing pus to escape m the middle of the ivound 
July 25th Unchanged suppuration Descensus laryngis due to sound 
separation, therefore impaired deglutition 

August 5th Diminished suppuration, replacement of the tubes by gauze 
sfnps, removal of the feeding catheter as deglutition improved 

August loth Slight suppuration, removal of the tracheal cannula The 
tongue base was on that day smooth, without any protuberance 

August 15th No suppuration, closed fistulae, nearly healed tracheotom5 
wound 

August 17th Patient cured, dismissed 

Case II — A woman aged 41 was admitted on June 25th, 1946 She had had 
swallowing difficulties for five years, painful deglutition for one year, dyspnoea 
for two months For the last three days she was very ill 

Status on admission there was an apple-sized tumour at the tongue 
base preventing laryngoscopy The tumour had a hypenemic surface 
Dyspnoea (stndorous respiration) was present No thyroid could be detected 
m the neck Strumitis was assumed Medical examination revealed a 
chrome bronchitis and heart failure Expectorants and digitalis were 
administered In four days reduction of the struma and improved respiration 
could be observed 

July nth Operation under local aniesthesia First an inferior tracheo 
tomy was performed (the absence of the thyroid represents a real facility *} 
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then transverse phar}Tigotomy (Rethi). A tampon was pulled into the aditus 
by means of a Bellocque tube. The struma was removed as in Case I. Uniting 
of the wound took place as usually wth this operation. Tubes were introduced 
on both sides. 

July 13th. No wound reaction, removal of the tubes, introduction of 
gauze strips. 

July 15th. Removing of the clips, securing of the wound by collodion 
strips. 

July 17th. Minimum of discharge through the strips. It could be estab- 
lished that there was some swelling of the tongue base but no descent of the 
larynx. 

July 19th. Removal of the strips. 

July 2ist. Removal of the feeding tube. 

July 24th. Removal of the tracheotomy tube. 

Summary 

Two equally severe cases of tongue base goitre were nursed in the same 
ward at the same time. Strumectomy was unavoidable in both cases. 
In one of them suprahyoid pharyngotomy, in the other transverse 
pharyngotomy published recently by the author of this paper was 
performed. In the first case operation was followed by a suppuration 
lasting for seven weeks in course of which also descensus laryngis occurred. 
In contra-distinction to this, healing was uneventful in the second 
instance. The advantage of transverse pharyngotomy becomes evident 
when the case reports are compared. 



THE TREATMENT OF INFLAMMATIONS OF 
THE INNER EAR BY SULFA-DRUGS 

ByA A J VANEGMONDandL B W JONGKEES (Utrecht) 

SoJiE years ago statistics on the results of conservative treatment of 
patients tvith otitis mtema were published by the present writers In 
this it was pointed out that the conservative treatment, i e the absolute 
avoidance of every operative procedure on the labyrinth itself, gives results 
definitely notinfenortotheresultsofamoreaggressivemethodof treatment 
The publishing of this statistic, entirely dealmg with the penod in which 
the chemotherapeutics were not yet m use m our clinic, might seem 
superfluous, because the new drugs will undoubtedly change the treatment 
of the otitis mtema m a conservative direction Nevertheless this 
statistic was purposely published just at the begmmng of the era of the 
sulfa-drugs, m the same way as this new publication comes out at the 
beginning of another new period, the penod of penicillm therapy 

The good results of the sulfa-drugs cannot be denied but we should 
not give them more honour than they deserve As a result of their 
expenences many authors are beginning to be more conservative with the 
help of those drugs than they dared be beforehand In addition to the 
effect of the drugs we consider the conservative treatment a second 
favourable factor 

We hope to demonstrate with the help of the followmg article that 
a labyrinth operation is never or hardly ever indicated We are sure that 
this operation in the era of the sulfa-drugs and a fortion m that of 
penicillin and even newer biochemica soon ought to belong to the obsolete 
operations 

Moreover the literature after 1935 contams many publications of 
otologists who adopt a more conservative attitude, even though their 
reasons for this attitude differ To most of them the knowledge of the 
existence of the sulfa-drugs seems to give them more courage to await 
complications from the menmges and eventually to combat them Though 
before 1935 we came across many case reports in the otological literature of 
patients who recovered as a result of a labynnthectomy, nowadays many 
reports are given of inflammations of the inner ear, even complicated 
rvith meningitis, which recovered wthout an operation of the labyrinth 
The old Viennese indication of Ruttm (for the older literature see 
the previous article by the present rvnters) that m every case of otitis 
mtema causing a loss of the function of the labynnth (1 e deaf and 
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not reacting to caloric stimulation ) a labyrinthectomy has to be performed 
by- one of the many methods described for that purpose, is no longer 
followed at present. A complete labyrinthitis complicating an acute 
otitis media in the first days of its course, a scarlet fever or a tuberculous 
otitis media is no longer an indication in itself. 

Besides, the finding of a dead inner ear without acute labyrinthogenic 
symptoms and with compensation at the examination with the rotating 
chair according to Birany is no reason to attack the labyrinth. 

The reason for the Viennese indication is that no control is possible 
of the proceeding of the inflammation towards the meninges if the 
labyrinth doesn’t function any more. 

As for most investigators an inner ear without function is a dead inner 
ear, they don’t see any sense in saving it. This is the reason why they 
remove this source of infection as thoroughly as possible. 

That things are not as simple as expounded above and that the division 
of Ruttin into a serous and purulent labyrinthitis has no pathologic- 
anatomical basis at all is shown by the fact, that many so-called purulent 
labyrinthitides are able to heal with recovery of function (c.f. Grove and 
Strauss, Capps, Pogany, Jongkees) and on the other hand, that a so-called 
serous labyrinth-inflammation with functioning of both parts of the inner 
ear may give rise to a purulent meningitis. 

These reflections have led to another basis for labyrinthectomy. 
Many investigators with Lund as their interpreter, direct their attention 
to an inflammatory reaction in the cerebrospinal fluid as soon as the 
smallest sign of a complication is or seems to be present. At a fixed 
maximum of cells in this fluid (for Lund 6/3 cells/ cm.) they open the 
labyrinth independently of its function. They agree with Alexander, that 
an uncomplicated lab5Tinthitis has an absolutely favourable prognosis. 

Then there are the more conservative minded otologists, who only 
open the labyrinth in cases of definite meningitis (CineUi, Eschwefler, 
Marx, Scheibe, Tsimeas) or even not before the meningitis is septic 
(Blackwell, Harris, Quix, Reverchon and Worms, Uckermann). 

Finally we have to mention those otologists, who do not believe 
in any operation on the labyrinth. Lange in Vienna declared in 1927 that 
he had never lost a patient because a labyrinthectomy was not performed. 
In the clinic of the Utrecht Otological Department no labyrinthectomy 
has been performed for the last twenty years, in cases of labyrinthitis or 
meningitis. 

In the treatment of labyrinthitis the most remarkable fact is not 
that some otologists have a wider indication than others for undertaking 
an operation on the inner ear, but that exactly those, who are very 
aggressive regarding the inflamed labyrinth, are very conservative when 
smaller operations come into question. The mastoidectomy and the 
radical operation, highly esteemed by many observers as evacuating 
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operations, are considered by them as dangerous actions easily capable of 
causing an extension of the inflammatory process For most observers, 
even for the defenders of the Viennese indication an operation on the 
labyrinth is dangerous and superfluous as long as some function is left, 
because by this operation adhesions may be destroyed and the general 
resistance diminished However as soon as no more function can be 
shown, the immediate opening of the labynnth should be without danger, 
though in both cases the pathological substrata in the inner ear may be 
almost identical 

We can’t understand why there should be any difference in the 
danger m either case The danger of every operation on the middle or 
inner ear seems to us to be of rather the same character At most, the more 
difficult the operation, the greater the danger, and the operation on the 
inner ear presents more difficulties than that of the middle ear We have 
never seen any bad result from the radical operation or a mastoidectomy 
intended to attain an evacuation of pus, when the patient suffered from a 
labyrinthitis However, the lateral wall of the labynnth is always stnctly 
left untouched We consider sondage of the windows, scraping off of 
granulations and such actions to be as dangerous as every operation on the 
labyrinth Therefore we cannot possibly agree with P Mysel, who is of 
the opinion, that a radical operation aggravates the trouble when the 
inner ear is mflamed On the contrary we consider an inflammation of the 
labynnth a complementary indication for performing a radical operation 
though it is never the sole indication for us 

It appears from the discussion at the meeting of the Royal Society 
of Medicine Section of Otology m the year 1944 following the speech of 
Watkyn Thomas, who himself rejects the labjrinth operation m cases of 
acute otitis media as being useless that otologists are existent who are 
even more conservative than we On this occasion F McGuckin 
declared that he never opened a labynnth and attnbuted the few cases of 
purulent labyrinthitis which occurred to that fact, because very often the 
function of this organ returns if we only wait quietly without any opera 
tive action D Watson is still more conservative He does not examine 
the vestibular function if an inflammation seems probable nor does Norton 
Canfield , Stirk Adams gives an example of a living inner ear causing a 
meningitis after the caloric examination 

We do not share this extremely conservative point of view as w e ha\ e 
never seen any bad consequences of a calonc examination performed with 
care, whichmoreovermayprovideus with prognosticdataof great value On 
the other hand we avoid the examination on the rev olving chair according 
to the method of Barany because the extremely great accelerations may 
very well damage the structure of the diseased labynnth whereas the 
data obtainable by this examination are of little value m the prognosis and 
treatment Even a sound vestibular organ is considerably damaged by 
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this method of examination, as we were able to demonstrate and hope to 
publish soon. 

Whereas on former occasions before the use of sulfa-drugs we used to 
be strictly conservative in the treatment of the inflammations of the 
labyrinth on account of the good results obtained in that way, in the 
era of the chemo- and biotherapeutics we persist in our attitude with 
the utmost certainty, once more on account of the following statistic. 

To judge a statistic of cases of labyrinthitis it is necessary to divide 
this disease in its entirety into parts for classification in the same way 
as is done in other statistics. This is the only reason why we have 
followed the classification of the French School (Ramadier) and not 
because we expect to find the same pathological basis for one group. 
Therefore we avoid the Viennese classification which gives almost the 
same division but with names suggesting pathological conformity — serous 
and purulent labyrinthitis — with the clinical entities. 

The French classification is as follows ; — diffuse complete labyrin- 
thitis — ^wfith conservation of the function of both parts of the labyrinth 
(hearing and caloric excitability) ; circumscript labyrinthitis — ^with loss 
of the function of one part of the inner ear ; — diffuse complete labyrinthitis 
— with loss of the total function of the labyrinth. 

In the era before the use of the sulfa-drugs the mortality of the first 
group was about 3 per cent., that of the circumscript labyrinthitis about 
10 per cent., and for patients with total loss of function varying from 
20 per cent, to 40 per cent. These are the average data from the literature 
up tin about 1938, the treatment mostly being operative. 

In the Clinic of the Utrecht University we have seen in a period of ten 
years (1930-1940) ten diffuse incomplete labyrinthitides with one death, 
14 cases of circumscript labyrinthitis \vithout one death and 20 cases 
of complete diffuse labyrinthitis with 3 deaths — aU 44 cases the result 
of an inflammation of the middle ear. In none of these cases a labyrin- 
thectomy had been performed, nor have sulfa-drugs been used. 

The newest extensive statistic in the literature at our disposal is that 
by A. Jauerneck from 1943, in which the results of 64 labyrinth operations 
are given. 

Of 22 uncomplicated cases which came for treatment 5 died ; of 42 
patients already with a meningitis when they came to hospital 26 died. 

The division in chronic and acute inflammations of the middle ear 
was as follows : 

27 lab5n:inthectomies were performed on account of an otitis media 
chronica complicated with a meningitis — 14 died after the operation. 

In 18 cases complicating an otitis media chronica but without a 
meningitis an operation was performed, 4 of these died. 

Of 4 cases complicating an acute otitis without meningitis one died 
and of 15 patients, also suffering from a meningitis, 12 died. 
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The indication for operating on the labjmnth was a combination of at 
least two of the follo^^ ing four data ; (i) eliminated labjTinthme function , 
(2) symptoms of e.\citation of the vestibular organ ; (3) destruction of the 
lateral wall of the inner ear ; {4) meningitis. 


Own Slatislic 

The 74 cases of inflammation of the labynnth registered in our clinic 
since the sulfa-drugs have been put into use, gave the following results • 


Cause 

1 

‘ Total 
inumber 

1 


Cla«iSification 


i 

meningitis 

j 

Death 

Did 

1 incompl 

1 ! 

j Circumscr ^ 

Diff i 
compl 

Chronjc oUtis media 

51 

21 

7 

1 -3 

10 1 

4 

Acute otitis media 

*3 

4 

1 ^ 

1 0 

6 

: 2 

Post operatu e 

7 


' 0 

5 

I 

0 

Scarlet fe\er 
Tuberculous otitis 


0 

t 0 

1 2 

1 j 

I 

0 

medn 

I 

1 

f 

0 

0 

0 

1 

Total 

74 

28 

10 

36 

iS 

: 6 


Of all patients with labynnthitis admitted to the hospital ivithout 
endocranial comphcations (56) not a single one died 

Of those cases iihich came in mtb a comphcatory meningitis (18) six 
had a lethal issue This is in accordance \nth the expenence of P Mysel, 
who states that the mortality of labmnthogenic meningitis fell back 
from 92 per cent to 33 per cent since the use of sulfa-drugs 

Houever, Jlysel opens the labjTinth if a meningitis is present and 
we do not Nevertheless \\e beheve that our statistic does not yet 
produce sufficient evndence of the value of the consen'ative treatment as 
compared to the operative one, for, of the patients «ho died as a result of 
a complicated labyrinthitis, one died mthin an hour after admission to 
hospital, one lived only for 4 hours, and one died before an operation 
could be performed at the beginnmg of the narcosis Of those who hved 
more than 24 hours under our care (that is after the sulfa-drugs could 
act) only 3 died 

A short case report of all patients, who died of this disease follows at 
the end of this review 

Moreover, as McGuckin remarks, «e have to bear m mind the 
possibihty of another ongin of the meningitis for instance the affection 
of the tegmen area or the extension along the labynnth In these cases 
the labynnthitis may anse m consequence of the meningitis (Youngs and 
Lindsay) The many cases of absolute deafness as a result of epidemic 
meningitis show a distinct instance of this possibility 
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Of the cases in our statistic 42 were men and 33 women. This 
prevalence of the male over the female sex is often described in the 
literature in all sorts of complications of the chronic inflammation of the 
middle ear. 

One of us (J.) has pointed out, that this cannot possibly be the result 
of the greater dangers and exertions men have to endure, because in 
children under 10 years of age many more boys than girls have a chronic 
otitis, while for both sexes the number of acute inflammations is the 
same. He has then suggested the possibility of the influence of hormones, 
because we know by experience that more complications of a chronic 
otitis occur during pregnancy. 

The age of the patients, suffering from a labyrinthitis varies from 
3 to 79 years. 


o-io years 

10-20 y. 

20-30 y. 

! 

30-40 y. ! 

40-50 y. 

50-60 y. 

> 60 y. 

4 

1 

15 

31 

10 j 

1 

10 

1 

2 

5 


Consequently most cases occur in young adult life. No preference 
was found for either left or right side. 37 cases were on the left side and 
38 cases on the right side. 

The treatment in 26 cases was absolutely conservative. Ten patients 
underwent a mastoid operation and 37 a radical operation ; 2 patients 
died before any treatment was possible. 

Our conclusion from these data is that the conservative treatment 
of the patient in cases of labyrinthitis is the indicated treatment. The 
sulfa-drugs have not improved the prognosis of the closed lab3U'inthitis 
as this is decidedly favourable provided we leave the labyrinth alone 
(we haven’t lost a single patient as a result of the disease since 1930). 

The great value of the chemo- and biotherapeutics is their influence 
on the complicating meningitis. Likewise for these cases the lab3uin- 
thectomy has been made superfluous by the use of these drugs. To the 
statement by Alexander that a closed labyrinthitis is a disease without 
danger, but labyrinthectomy a dangerous operation, we assent completely. 

For the following reasons we feel prompted to dissuade from an3’^ 
operation of the inner ear in cases of inflammation of the lab3uinth ; 

(1) A labyrinth, that doesn’t give signs of living may regain a function 
after healing. 

(2) The chance of damaging the facial nerve is not inconsiderable, 
even in the hands of a skilled surgeon. 

(3) It is not easy to avoid the damaging of adhesions, not as a result 
of the shock caused by the chiseling but by direct destruction. In 
cases of operation on the middle ear in which the lateral wall of the 
labyrinth was carefully respected we never saw the occurrence of a single 
accident. 
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{4) The results of the most stnctly conserr'ative treatment of the 
labyrinth are better or at least as good as the results of a more aggressive 
treatment Though it may be possible that once or twice a patient is 
saved by the opening of the labjurmth (a causal conclusion to be taken 
with the utmost caution) it is certain, that patients have died as a direct 
result of this action 

The steadily growing conservatism on this account surely is a proof 
of partial dissatisfaction with the labyrmthectomy In case a conserva- 
tive and a operative treatment meet with as much or as little success 
(c f Dohlman, who declares that a labyrinth operation in cases of inner- 
ear inflammation as a result of an acute middle-ear suppuration is as 
useless as a consen»ative treatment) then surely the conservative treat- 
ment IS preferable to the operation, as with the former the danger of 
damaging the facial nerve does not e\ist and on the other hand a partial 
return of the function of the diseased organ is possible 

We treat the patients who suffer from a labynnthitis m the following 
way 

Strict confinement to bed, regular control of the temperature and the 
general condition, and control of the cerebrospinal fluid at the slightest 
suspicion of somethmg unusual 

In case of an imtation shown by the increase of the albumen content 
or an augmentation of the ceils, sulfa-drugs are administered mostly 
as sulfapyridin, sulfanilamide or sulfathiazol (dagenan, prontosil, 
cibazol) 6 grammes a day with a first dose of 3 grammes Besides a 
mastoid or radical operation is performed, according to the basic middle- 
ear deviation with scrupulous avoidance of the lateral wall of the labynnth 

The operation is performed ivith chisels under nitrous oxidether 
narcosis 

During the 15 years of this and the previous investigation we have 
never seen any disadvantage as a result of those evacuating operations 

The confinement to bed and the use of the sulfa drugs are maintained 
for a long time 


Case Reports 

Case I — A boy, 5 years old got iH with a cold and an earache a week ago 
The ear discharged some pus The family doctor gave him sulfa drugs three 
times 300 mgr daily 

On May 12th, 1940, he comes to us extremely ill The nght mastoid 
region is tender and swollen The temperature is 104° There is nuchal 
ngidity and a positive Kemtgs sign In the cerebrospinal fluid are 7,000/3 
cells, positii e albumen reactions and bacillus erassus 

The nght ear is deaf but reacts on calonc stimulation ivith cold and hot 
water with normal nystagmic reactions No spontaneous nystagmus is found 
Sulfathiazol therapy is instituted immediately (2 grammes first dose, every four 
hours 0 5 grammes) 
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Stokes respiration, absent tendon reflexes, no nuchal ngidity Both inner 
ears are dead (deaf and not reacting to caloric stimulation) No spontaneous 
nystagmus There is but a small amount of pus discharging from the left 
ear Three grammes of sulfapyridm are administered intravenously 

Operation on the mastoid inthont aniesthesia Much pus under high tension 
IS found m the mastoid cells The patient dies m the theatre 

Post-mortem examination Extensive meningitis caused by pneumococcus 
No abscess is found in the brain Dura over the left tegmen area seems 
discoloured 

Microscopic examination of both inner cars Both inner ears turn out to be 
normal The membranes of the round and oval windows are intact In 
the left middle-ear inflammatory reactions and pus are found 

Conclusions An acute middle ear inflammation gave rise to a meningitis 
without involving the labyrinth The seemingly dead lab3mnths were histologi 
cally normal Meningitis caused by an otitis media acuta following a para- 
labynnthine route 

Case IV — A woman aged 20 has a discharging left ear smee childhood A 
fortnight ago she began to complam of a headache Three days ago she had 
vertigo and vomited On admission to the hospital on 28 5-43 the nght ear 
proved to be normal In the left car a big polypus made any inspection of 
the drum impossible This left ear is deaf and does not react on stimulation 
with cold (iced) water, nor hot water There is a slight paresis of the left 
facial nerve No signs which demonstrate a labynnth stimulation are 
present no spontaneous nystagmus no deviations in walking with closed 
eyes, no neurological signs, nevertheless the cerebrospmal fluid contains 
20,000/3 cells/cm and the albumen reactions are strongly positive Strepto- 
cocci are found m great amount The general condition is bad 

Radical middle-ear operation shows a big mass of cholesteatoma and a fistula 
m the horizontal canal In Trautmann's tnangle the dura appears to be 
diseased (discoloured) 

Sulfapyndm is given orally in high quantity after the operation the 
condition deteriorates though the total amount of colls decreases as well .as the 
tension {31-5 6,000/3 cells/ c mm ) 2 6 death 

Post-mortem examination A perforation as large as a pencil is found m the 
dura, through which a communication of the cranium with the diseased middle 
ear is possible No general meningitis is found but in many places accumula- 
tions of pus are present, for instance in the fossa of Sylvius between the hemi- 
spheres of the cerebellum, against the left hemisphere of the cerebrum, and in 
the left porus acusticus intemus Streptococa staphylococci and bacilli are 
present 

Diagnosis Menmgitis caused by a direct perforation through the dura 
abov e a chronically inflamed left middle ear 

Microscopic examination of the left petrous bone There is a diffuse destruc- 
tion of the mner ear, with partial organization of pus m the cochlea and the 
vestibule In the semicircular canals an albuminous deposit is found There 
is an mw ard luxation of the stapes footplate 
Diagnosis A labynnthitis of long standing 
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Conclusion. A chronic inflammation of the middle ear caused a labyrinthitis 
and a meningitis. The direct communication from the middle ear through 
its roof to the meninges makes it improbable, that the labyrinthitis was the 
cause of the meningitis. Meningitis caused by a chronic otitis media, compli- 
cated by a diffuse complete labyrinthitis. 

Case V. — A girl 17 years old has a discharging right ear for five weeks. 
For four days she complains of a headache and is vomiting. Yesterday her 
family doctor found a facial palsy and nuchal rigidity. She never made any 
complaint about dizziness. On admission to the hospital on 15.5.44 the 
girl is very ill and unconscious, with normal temperature. In the right ear 
no part of the drum is to be found, a big mass of cholesteatoma fills the middle 
ear. The hearing acuity cannot be measured, because the patient is 
unconscious. Caloric stimulation gives no response. There are no spontaneous 
vestibular symptoms. In the cerebrospinal fluid 7,500 /g cells/cm. are found, 
especially granulocytes. Bacillus influenzae is found as producer of the 
inflammation. 

After injection of three grammes of sulfathiazol intramuscularly radical 
operation of the right ear is performed without anaesthesia. A big mass of 
cholesteatoma is found by which the horizontal canal and a part of the promon- 
tory has been destroyed. The patient dies four hours after admission to 
the hospital. 

Post-mortem examination of the right petrous bone. There is great destruc- 
tion of the lateral wall of the labyrinth. No trace is found of the stapes or the 
oval window, the facial nerve is surrounded by cholesteatoma. The rest 
of the inner ear is filled with partially organized pus and albuminous deposit. 

Conclusion. A chronic middle-ear inflammation gives rise to a meningitis, 
making its way through the labyrinth. It is remarkable, that this patient 
never knew that she had a diseased ear till some weeks before death. Otitis 
media chronica cholesteatomatosa complicated with a chronic labyrinthitis and 
a meningitis. 

Case VI. — A woman aged 20 has a discharging ear on the right since early 
childhood. Last year she had attacks of headache. Two weeks ago she 
became dizzy with severe headache in the back of the head. 

On admission to hospital (13. 1.45) a perforation of Shrapnell’s membrane 
is found in the right ear. The inner ear seems to be dead on that side. No 
spontaneous symptoms of irritation of the labyrinth. 

Neurological examination shows slight irritation of the meninges. 
Temperature 98-5°. In the cerebrospinal fluid much albumen and 160/3 cells 
/cm. are found. There are no local symptoms of an abscess in the cranium, 
though this is strongly suspected on account of the headache and the condition 
of the cerebrospinal fluid. The papillae opticae are normal. 

At the radical operation of the middle ear a great mass of cholesteatoma is 
found. Cibazol is given, 6 grammes a day. 

17. 1.45. Temperature normal ; no papiUcedema ; no headache. General 
condition worse. No local symptoms of an abscess of the brain. 

31. 1.45. Vomiting for some hours. Ataxia on the left ; general 
condition bad. The patient is brought to the theatre to try to drain the 
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suspected abscess m the cerebellum Before anything could be done, the 
patient dies in the theatre 

Posi-morlm examinahon shows a big abscess in the right hemispliere of 
the cerebellum, with very little capsule formation No meningitis 

Microscopic examinaltOH of the right inner ear shows a diffuse inflammation 
of all the parts of the inner ear A luxation of the stapes seems to be the way 
of infection 

Conclusion A chrome cholesteatoma of the nght ear gave nse to an abscess 
of the brain, probably w« a labyTinthitis Otitis media cliolesteatomatosa 
dextra watli abscessus cerebelli and labjonnthitis 

Case VII — A man aged 27 is ill with influenza since three days He had 
earache two days ago and a discharge from this ear the day before admission 
to the hospital As a boy he bad had a dischargmg ear but on which side is 
unknown No dizziness 

*3 3 45 HospUaltcaiion The restless and almost unconscious patient 
has a foul smelling discharge from Ins left car from an anterior perforation 
The left labjTinth does not react on calonc stimulation The heanng function 
cannot be determined No nuchal ngidity nor Kernigs sign but m the 
cerebrospinal fluid arc countless cells, mostly of the poly nuclear ty'pe 
Sulfapyndin, 3 grammes, is gireii intramuscularly 

Masloid operation under etlier-anaisthesia reieals a chronic process with 
destruction of bone The radical operation is performed The dura is denuded 
and discoloured The condition grows worse quickly .and the following morning 
the patient dies 

Post mortem examination Purulent meningitis especially on the left 
basal side, thick green-yellow pus with streptococci \n extensive osteomye- 
lytic process of the whole petrous bone is found There is no thrombosis of the 
lateral sinus, nor an abscess of the brain 

Microscopic examinatwii In preparation the bone is damaged too much 
to be of any use 

Conclusion An otogenic meningitis caused by an osteomyelitis of the 
petrous bone having caused a labyrinthitis at the same time The cause of the 
osteomyelitis is a chronic non cholesteatomatic middle ear inflammation 
We doubt whether the labyrinthitis is the direct cause of the meningitis This 
seems very unlikely (c f the case desenbed by foungs and Lindsay), because 
the osteomyelitis had affected the whole petrous bone Otitis media chronica 
non-cholesteatomatosa with osteomyelitis ossis petrosi gmng rise to a 
labynnthitis completa diffusa and a meningitis 

Summarizing the cases of labyrinthitis causing death through an 
intracranial complication, we find three deaths as a complication of an 
acute otitis media and four deaths as a complication of a chronic otitis 
media Case III may be omitted from this statistic because the inner ear 
was found to be normal on histological examination 

Of the other 6 lethal cases 3 died within 24 hours (Cases XI, V and Vll) , 
an operation of the inner ear could hardly have changed this fatal issue 
The patients who lived long enough after admission to hospital (I, I\' 
and VI) might have been operated on their inner ears 
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In Case I the still living inner ear makes no strong indication. Further 
the very bad prognosis of the intracranially complicated labyrinthitis 
in the second week of an acute middle-ear inflammation is knovoi also 
for the operative method (Dohlman). 

In Case IV the direct communication makes it probable that the 
infection followed this way, but the operation on the labyrinth is not tried, 
so we cannot be certain of its eventual result. 

In Case VI the abscess in the cerebellum predominates. Perhaps an 
earlier localization of the abscess and drainage might have saved the 
patient. We do not believe that a lab5nrinthectomy could have altered the 
course of the disease. 

In the Cases II and VII some doubt exists of the labyrinthine origin of 
the intracranial complication ; in Case II on account of the longer 
standing of intracranial complaints in comparison to the labyrinthine 
complaints ; in Case VII the general osteomyelitis is a more probable 
cause of the meningitis than a labyrinthitis of which no symptoms could be 
found, only no reaction on caloric stimulation. 

As at the making of statistics there always is a danger of partiality 
on the side of the authors on account of their personal view, we have 
presented those cases of death in which a labyrinthitis might have existed, 
so the reader may judge for himself. 

In all those cases the patients were thoroughly examined but only 
the parts of interest for the reader are presented for shortness. We hope 
that we have omitted nothing of importance for the valuation of the cases. 

Summary 

On the basis of 74 cases of labyrinthitis, under conservative treatment 
as far as the inner ear is concerned, the prognosis of the lab)uinthitis 
is discussed. Already before the use of sulfa drugs the recovery of 
uncomplicated labyrinthitis was a rule. The chemotherapeutics didn't 
alter the prognosis in the least. All the cases (51) under our care recovered. 

The prognosis of the cases complicated with meningitis is greatly 
improved by the use of the sulfa-drugs. 

Eighteen cases were admitted to hospital ■with an intracranial 
complication. Six patients died, but 3 of them lived less than 24 hours, 
which means that they died before the drugs could have taken effect. 

In 7 case reports the possibility of the benefit of an operative treatment 
(labyrinthectomy) is judged. Only in one case (IV) a very slight possibility 
is admitted. 

Stress is laid upon the fact that a lab5ninthectomy isn’t properly 
indicated any longer, because this operation does not improve the 
prognosis and added to the dangers of every operation on the ear has a 
chance of damaging the facial nerve and of causing the impossibility of a 
restoration of the function of hearing or equilibrium. 
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A CASE OF GAS-FILLED ABSCESS IN THE TEMPORAL LOBE 
By WILLIAM McKENZIE (London) 

This case is recorded to show the striking X-rays, which were taken by chance 
before exploration of the brain. 

H.V., aged 45 years, was admitted to the Royal National Throat, Nose and 
Ear Hospital for myringotomy on September 8lh, ig4y. 

He had complained of deafness for a fortnight, but there had been no 
discharge. The drum was oedematous, and he could only hear a loud shout 
on this side. There was no discharge after myringotomy, and the incision 
healed quickly wthout relief of symptoms. A week later he was admitted for 
exploration of the mastoid. 

This was undertaken on September 20th, when a generalized infection was 
found. He seemed to do well after this, although his deafness did not improve 
but ten days later he complained suddenly of headache and photophobia. 

Dr. L. R. Yealland, neurologist to the hospital, saw him at this time, and 
made the diagnosis of a left temporal lobe abscess. X-ray photograph of the 
skull showed the remarkable picture of a gas-filled abscess with a fluid level 
(Figs. I and 2). The radiographer has, unfortunately, placed a mark over the 
abscess in the film. This abscess was not visible in the X-rays taken before 
mastoidectomy ten days earlier. 

The mastoid cavity was reopened on October loih, when the abscess 
was tapped quite easily with a brain needle. The gas escaped under pressure, 
followed by about 5 c.c. of straw-coloured fluid, which was sterile. This fluid 
was replaced by Thorotrast, which shows well in the X-rays (Figs. 3 and 4). 
The larger mass is the bipp pack in the mastoid wound. 

A week later the abscess could not be found by the brain needle, although 
X-ray showed no change in the size or shape. 

I have to thank Dr. T. V. B. Crichlow, radiologist to the hospital, for the 
X-ray photographs. 
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A CASH OF SUBMUCOUS ABSCESS OF THE (ESOPHAGUS 
Bv J V CXARK: (Tunbndge WeUs) 

Private P , aged 24 j ears, had been in a military hospital in India for four 
months, undergoing treatment for an injury to his knee joint following an 
accident m an Army truck Th is inj ury had been treated by rest and subsequent 
ph} siotherapy 

Dunng com alescence, he de\ eloped a sore throat, which was diagnosed as 
mild tonsilhtis with adenitis A culture was taken at this time, and the report 
read " No K L B No ^^lncent's organisms seen “ The patient was put on a 
simple routine of gargles and, by the third dav, the sore throat had settled 
but, by then, he complained of difficulty m swallowing This dysphagia 
was so se\ere that he was only able to swallow fluids, and could manage no 
solid food at all Although apjTexia?, and suffering no other discomfort, the 
dysphagia persisted Two days later, he was given a banum swallow (see 
X ray, Tig i) 

This was reported on as follows — 

“ There is marked narrowing of the oesophagus, begmnmg at the le\ el 
of the disc between US and D9, and mvolvuig the succeeding 2 inches 
of the oesophagus The narrowmg is smooth and regular there is well 
marked dilatation of the cesophagus above the lesion, and penstalsis is 
acfn e in the dilated section 

** The appearance is of a simple stncture rather than spasm, and the 
condition, judgmg by the degree of dilatation, is of much longer standmg 
than the history suggests Spasm of this part of the cesophagus is 
usually due to recent trauma of ulceration 

“ Idiopathic spasm has been descnbed, but it is extremely rare 
in anv case, spasm is usually local, and not segmental 

“ The most likely explanation is that this is an old and, until recently, 
compensated simple stncture, due either to a congenital abnormality, 
or to an unremembered trauma 

" Further e\ idence for or against spasm could be obtained by putting 
the patient on full doses of belladonna for a week, and re examinmg 
after that inter\al ” 

N A Lawler, Lt -Col , R A M C 

After one week’s treatment with belladonna at four hourly intervals, there 
was no change 111 the patient’s ability to swallow, and re X-ray at this time 
showed no changes since the prenous examination At this stage, I was asked 
to see this patient, and carry out an oesophagoscopy M> findings were as 
follows — 

(Esophagoicopv 

At a distance of 28 cm from the upper incisor teeth, the cesophagus 
appeared narrowed antero-postenorly, and only the anterior wall moved on 
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respiration. At 30 cm., a total obstruction was encountered. This obstruction 
presented as a concentric spongy constriction, in the centre of which lay a thich 
yellow membrane. The membrane was peeled out, and removed with forceps 
Immediately, 10-15 of turbid fluid drained away, as a slow trickle 
Specimens of this were collected. In spite of this amount of fluid beinj 
drained off, the stricture persisted. The walls of the stricture felt soft, and i 
narrow channel was now visible. It was evident that the obstruction was due t( 
an abscess, either submucosal or pericesophageal. 


The X-rays were very carefully re-studied, and it was noted in one pictun 
(see X-ray, Fig. 2) that the outline of the oesophageal wall could, in fact, b 
traced through in the normal line (see arrow) : and it was evident that th 
obstruction was caused by swelling within the walls, and not fay any peri 
oesophageal collection \vith secondary oesophageal compression. 

The Laboratory Report on the fluid was as follows ; — 

" The fluid contained mainly polymorphs and streptococci on direc 
examination. 

'' The streptococci have not grown on culture, and are eithei 
anaerobic or dead. I am now trying to grow them anaerobicall3^’ 

M. O. Beattie, Major, R.A.M.C. 

(No sulphonamide or penicillin had been given, up to this time.) 

Unfortunately this anaerobic culture was never received. 

The diagnosis, therefore, was established at this stage as a submucous 
abscess of the oesophagus. It was ver}'^ difficult to understand how this 
abscess had been caused, but possibilities would seem to be as below. 

{a) As Colonel Lawler had originall}’’ suggested, that there existed an under- 
lying simple stricture (previously compensated), due either to a congenital 
abnormality, or to an unremembered trauma. The unhealthy mucous 
membrane at the site of the holdup had then become infected with the organisms 
responsible for the sore throat, leading to the development of a submucous 
abscess. However, the subsequent “ cure ” of the stricture to such a degree 
on barium swallow, there was no hold-up and peristalsis again became 
■ in the stricture site, would appear to me to negative this theory. 
.Submucous hsmorrhage, caused by trauma, with later secondary 
_ .,11 and infection, might be considered as a cause. The painless onset 
PS this unlikely, for the only case of this sort which I have seen was dealt 
wth by me very recently ; the onset of dysphagia was characterized by 
extreme pain, which persisted for five days, and symptoms were so marked as to 
demand urgent investigation. 

(c) Some small abrasion of the oesophagus, due to a foreign body ingested 
with his food, might similarly have become infected \vith these same organisms, 
wth the subsequent formation of an abscess. 

It would seem that this point will never be proven, as the patient eventually 
developed an almost complete fibrous stricture of the oesophagus. 

It had been hoped that draining off the fluid contained in this abscess might 
have resulted in some ability to swallow. However, after waiting another four 
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days, it was evident that this was not to be the case, and a gastrostomy was 
performed The patient’s condition rapidly improved, but only fluids could be 
swallowed by mouth 

Seven weeks later, a further banum meal was given, and X-ray showed hold- 
up to be more marked than before (see X-ray, Fig 3) 

CEsophagoscopy was again performed at this stage, when it was found that 
all the swelling originally present had subsided, but there was a tight stncture 
30 cm from the incisor teeth, through which the smallest Chevalier Jackson 
dilator failed to pass 

The following treatment adopted had to be earned out with improvised 
apparatus, as no standard bougies were available 

The patient was given a length of silk thread to swallow and, three days 
later, a small bronchoscope was slipped through the gastrostomy opening, and 
the silk thread recovered quite easily from the stomach To this silk, a stouter 
thread was carefully spliced, and drawn gently through the oesophagus, and 
out through the gastrostomy opening A No 5 rubber catheter was threaded 
to the thread, and this was swallowed through the stncture {see Fig 4) 



No traction was ever exerted, and it was found that the tube did, in time, 
find its way through to the stomacli Some authonties suggest that bougies 
are drawn upwards cja the gastrostom}', through the stncture, and out through 
the mouth Grey Turner has always lard great emphasis on patience and 
gentleness m handling such cases, urging that patients " swallow ” their 
bougies and it is again stressed that, m handling this case, no traction was 
ever used, and yet the bougies, given time, were pushed through the stncture 
by penstalsis, inch by inch at first, and finally rapidly and completely Encour- 
aged by tins, this procedure was repeated twice daily, with ever-increasing 
sizes of bougie (rubber catheter), up to size 10 It took two months to achieve 
this 

At this stage, the thread and rubber catheter technique was abandoned in 
favour of simple bougies, which were swallowed by the patient twice daily 

463 


33 



J. V. Clark 

The bougies used were made up by turning a brass bull nose with central spigot 
over which a rubber tube was slipped. The tube was then filled with mercurj'. 

The gastrostomy tube was now abandoned, and, five months later, the 
patient was sent home, using size 14 regularly. By then, the patient was two 
stone heavier than at the time of his original admission into hospital. 

An X-ray taken at this stage was reported on as follows : — 

" Loaded bougie swallowed, and passed area without difficulty, 
and entered the stomach. Normal peristalsis observed in stricture site. 
(Esophagus is now almost normal.” 

It is nearly two years since this patient left our hospital. Since returning to 
England, I have rvritten to him, but have only recently had a reply. In his 
letter, he tells me he (foolishly) sought no further treatment, and has managed 
full diet without difficulty. His only concern now is to get a new bougie, as his 
old improvised one, hardng been used regularly, is now worn out ! 
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ROYAL SOCIETY OF MEDICINE-SECTION OF OTOLOGY 
November 7 tb, 1947 
President Donald Watson, FRCS 

Progress m the Treatment of Mastoid Infection and some of its Complications 

PRESIDENT’S ADDRESS 
By DONALD WATSON, FRCS 

The discovery of antibiotics has simplified and, with the advent of others, will 
increasmgly simplify the treatment of acute conditions of surgery 

In his Presidential Address two years ago Graham Brown {1945) said 

” I believe the opportunities for mastoid surgery are gradnaliy 
decreasing in proportion as the prophylactic measures against the 
incidence and spread of aural disease increase Indeed, the time may 
not be far distant when intracranial complications of otitic origin wiU be 
considered rare phenomena ” 

My introduction to mastoid surgery was in 1920 m Edmburgh, where I 
worked for two years under Mr J S Fraser 

His method of treating the acute mastoid cavity, after a most thorough 
removal of ail mfected bone, was to cleanse it mth hot hydrogen peroxide and to 
pack the wound ivith iodoform gauze, leaving an adequate drain at the lower 
end after closure of the rest of the wound The pack was removed on the third 
day, the wound was repacked and continued to discharge more or less for three 
to four weeks before healing took place This ideal was not always attained 
often the wound broke down, when eusol synnging was earned out tuice daily 
An infected, broken down wound meant prolonged treatment, sometimes of 
many months’ duration 

Going to Bradford m 1922, for four or five years I tned other methods then 
practised, such as the blood clot method — closure without dramage This was 
very unsatisfactory, as the wound usually broke doivn Then there was the 
method of leaving the w ound almost entirely open, packing it, and allowing it to 
heal by granulation ti^ue from the bottom This was a tedious method, but 
it certamly obhterated the cavity, and there were no recurrences The sub 
sequent depression over the mastoid is unsightly Nevertheless, it is a method 
practised even to day in certain clmics 

Next came the use of vanous antiseptics with packing Of these TCP 
first produced about 1922, was the most successful in my hands 

It M as in 1928 that I discarded bipp and reverted to the Carrel-Dakin method 
of flushmg the wound with eusol and drainage by rubber tubes This method 
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was employed almost exclusively until early in 1933. It was a safe method — 
took time to do the dressings, but obliterated the cavity. T.C.P. was used as a 
final lotion for dressing the wound. 

In February of 1933 a severe influenza epidemic occurred and, at its height, 
no less than 53 cases of acute mastoiditis were in hospital at the same time. 
Most of these were severely infected, some had complications, and the labour of 
dressing them was a tremendous strain on our nursing resources. 

I decided to go back to using bipp in the liquid form, rvith a small gauze 
drain at the lower end of the wound. The bipp in the paste form used a few 
years previously was too solid and I am sure it caused the recurrences. The 
liquid bipp plus drainage for two or three days greatly lessened the number of 
recurrences. 

This bipp method, published by Mr. Herbert Tilley (1919), Holt Higgle and 
Gilhespy {1921), supported by Macnab of Johannesburg and others, was themost 
successful in my hands and also in the hands of other surgeons, and I have used 
it until 1944. The great majority of cases were discharged, with the wound 
healed in a fortnight. Packing the wound was dispensed with. 

Secondary Suture. \^Tien there was osteomyelitis of the squamous temporal 
and of the occipital bone, it might be necessary to enlarge the mastoid wound 
by one or more radial incisions, backwards or upwards and backwards. 

In such wounds and also in widespread and severely infected cases, a bipp 
pack left undisturbed for five or six days enabled one to do the secondary 
suture, which was so important. The wound must be closed in five to six days, 
otherwise, owing to shrinkage and curling of the flaps, it may be impossible. 

Even with bipp sometimes a child’s wound would not heal. Occasionally I 
gave these tardy cases a weekly dose of tuberculin in a glass of milk, an hour 
or so before breakfast. This has a most beneficial effect on these slowly healing 
wounds. 

To-day the universal practice is to dust the mastoid wound lightly with 
penicillin and sulphathiazole powder and close it, except perhaps for a small 
gauze drain at the lower end left in situ for a couple of days. Most cases are 
discharged healed by the twelfth day with a dry ear. In severe infections, the 
giving of sulphonamides and penicillin is an added safeguard. This modem 
treatment has shortened the stay in hospital tremendously. Whether the 
aditus remains open and recurrences are to be expected more frequently, I 
am doubtful, but the great saving of time and worry outweighs this possibility. 
Even secondary suture in mastoid surgery will, I believe, also become a relic 
of the past. 

Lateral sinus thrombosis. In these days of antibiotics and chemotherapy 
cases without cerebral complications should all survive. 

With regard to ligature of the jugular vein : years ago, Mr. Ballance said there 
were occasions demanding ligature, and there were occasions where the local 
condition in the sinus could be dealt with efficiently without ligature. A more 
rational opinion one could not have on this problem. I was always prepared to 
ligate the vein if occasion arose, as I am firmly convinced of the efficacy of this 
procedure. Even with the aid of chemotherapy I should not hesitate to 
ligate the vein if the case had symptoms of pyaemia with infarction of the lung. 
Othenvise treatment of the local condition of the sinus is all that is necessary. 
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To obtain the best results m lateral sinus cases, surgeons have had to do the 
dressings themselves tor many days, but we got good results, even as high as 
8o per cent recovencs in cases without cerebral complications 

The accompanying septicsemia is the danger in sinus thrombosis Antitoxic 
sera of all kinds have been tned The best, I believe, was the scarlatinal 
antitoxin Quinine was also used It did one good thmg Frequently a 
fixation abscess occurred at the site of the injection One was always pleased to 
see this These cases entail long and tedious treatment and careful observation 
I have opened eleven abscesses includmg an infected knee jomt and an 
ankle-joint m one boy, and he recovered with no disability except a stiff knee 
Lateral sinus thrombosis cases have given us many interestmg struggles 
Pus in the internal jugular vem was not a rare occurrence 

With the continuation of ngors or swinging temperature — a common 
occurrence — one has frequently traced the lateral sinus back to the torcular 
Herophili before effecting a cure, this process reqmnng three or more operations 
Mr J S Fraser always packed the mtenor of the open sinus with iodoform 
wool, but I understand some surgeons did not beheve in this rational 
procedure 

I ha\ e had only one case of cavernous sinus thrombosis as a complication — 
a man aged 28 lam informed that after his recovery he lived for a further six 
months and died at home with symptoms of brain abscess 

Perhaps my most interesting case was one m which an abscess developed at 
the root of the neck, just between the clavicles I waited before opening and 
packmg this one On removing tlie dressing two days later I was alarmed when 
I looked inside, as there was no reaction in the walls of the cavity and everything 
seemed to be pulsating I repacked that cavity with bipp and left it This 
child 0/ 5 had an interesUng reflex Her lateral sinus had been opened almost 
to the torcular, and each day as I dressed her and touched the sinus wall she 
complained of pain on her nose — a reflex through the meningeal branches of the 
Vth nerve She eventually recovered after having been on sulphathiazole 
continually for six weeks and having taken nearly 800 grammes 

The actual percentage of cure, in cases where lateral sinus thrombosis anses, 
IS high, but in the future it may be expected with the early use of chemotherapy 
that this comphcation will be progressively more rare Apart from the 
Schwartze or other original operation there should be next to no need of an> 
added major operative procedure and, consequently, a greatly lessened stay 
in hospital 

Meningitis is a fairly common complication of mastoiditis Its early 
diagnosis is important 

Progress m the treatment of meningitis is so intimately dependent upon early 
diagnosis that I shall now discuss the sign upon which early diagnosis depends 
The picture of meningitis I need not detail 

The most important sign in my opinion is early stiffness of the neck You 
know how easily anyone and especially a young child, is able to flex the neck 
put the chin on the chest and then move the chin laterally — i e rotation Tlie 
slightest restnction of extreme flexion and rotation is demonstrable by compan- 
son with a normal patient and is the most valuable sign 

In a paper on meningitis, T B Layton (1935) laid great stress on this early 
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stiffness of the neck. In spite of views to the contrary, I think this sign is 
always present if it is looked for in the manner which he described. 

On once occasion I was called to a fever hospital to see a nurse. Three 
days previously she had a pimple just inside her nose, and as she was going to a 
dance that evening she pricked it. When I saw her, she was lying on her back, 
her head propped up by pillows, with violent headache and a high temperature. 
I took the pillows away and tested her neck. She could bend her neck easily 
up to the angle of rest on the pillows, but beyond that it was rigid. Diagnosis — 
meningitis. The doctor in charge said “ nonsense, she can flex her head easily ”, 
and so she could up to the angle of rest. We did a lumbar puncture ; the 
cerebrospinal fluid was very cloudy — she died in twenty-four hours. I mention 
this as one of the pitfalls in testing the neck for stiffness. 

Twenty-five years ago, meningitis was a deadly complication. About 8o 
per cent, or more of the cases died, and although one’s luck varied, the results 
were poor, or at any rate mixed, until the sulphonamides arrived. In 1929 I 
had three cases in succession who survived but this was just a flash in the pan. 

My personal results improved after using the technique of T.B. Layton 
(1935)1 that is early operation to remove the focus of infection, with free removal 
of the tegmen, keeping the wound open by means of stitching the flaps back, and 
flushing regularly with saline. As a modification, later I used hypertonic saline 
packs. Lumbar punctures were done daily, and sometimes twice daily. My 
figures improved to over 30 per cent, recovery with these methods. I also tried 
injecting the theca with various antiseptics, solganol and others, but it did not 
appear to affect the recovery rate. 

In the early thirties, Neuman evolved an operation with a very wide removal 
of the tegmen tympani as far forward as the eustachian tube, elevation of the 
dura and exposure of the upper surface of the petrous, then wide removal of the 
tegmen antri. Ruttin (1934) using this method claims a 50 per cent, recovery. 
These were the best results published up to 1934. Sulphonamides increased 

TABLE I. 

Benigk Forms of Otogenic Meningitis (Mygind, 1922) 

Based upon the observation of 210 patients with meningitis of all forms, caused directly 
or indirectly by acute or chronic middle-ear suppuration, over the past seventeen years. 




Total. 

Recoveries. 

Percentage. 

Meningitis (uncomplicated) 


115 

38 

33-°\ 

38-1 / 34 4 

,, plus sinusphlebitis 


42 

16 

,, plus brain abscess* 


21 

4 

19*0 

,, plus subdural abscess 

,, plus subdural abscess 

plus 

2 

0 

0‘0 

brain abscess . . 

Meningitis plus sinusphlebitis plus 

brain 

2 

0 

0*0 

abscess 

Meningitis plus sinusphlebitis plus subdural 

15 

0 

0*0 

abscess 

Meningitis plus sinusphlebitis plus 

brain 

6 

0 

0*0 

abscess* 


7 

210 

I 

59 

14*3 


* Including encephalitis. = 28% recovery. 

These are the best, and by far the most complete results published in the Journal of 
Laryngology and Otology up to 1922. 28 per cent, over-all recovery. 

Mj’ personal results for seven years after 1922 show a ig-d per cent, recovery. This is 
just less than 20 per cent, against Mygind’s 28 per cent, all cases. 
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the recovery rate greatly, up to 50 per cent, and penicillin has improved it still 
further, until to-day the recovery rate is over So per cent, in uncomplicated 
cases. 

TABLE 11 

Twenty- one Cases or Otogenic Meningitis sitowisc the Time Relation of Operation 
ON THE Ear to the Course of the Illness, the Previous History, the Result and 
THE Cause of Death (Cairns, 1946) 


Operation 

No of Previous 

cases otitis Recovered Died 

Cause of death 

Mastoidectomy before menin- 
gitis 

3 

-» -y 

1 

Abscess 

I^Iastoidectomj at height of 
meningitis 

3 

I i’i) 2 

I 

Heart failure and 

Myringotomy at height of 
meningitis 


1 I 

0 

inhalation pneumonia 

Mastoidectomy during conva- 
lescence 

2 

I 2 

0 

— 77 7 cent re- 

No operation 

13 

4 9 

4 

covery 7 out of 9 
(t) delay in chemo- 



lO 

0 

therapy 

(it) and (in) abscess 
(iv) acute cerebral 
cedema 

= 69 per cent re- 
covery, gout of 13 


■*» 72 72 per cent recovery 
One patient (Case II) had two operations 
Previous otitis » a previous history of infection of the ear 

This paper wa» the result of expenraental research by Professor Caims and his team 
As an expenment it is a remarkable tribute to the power ol present day chemotherapy 
I should like to draw attention to one or two facts in this table, but not m a critical vein 
It is interesting to note that in those cases (o) Operated on {9 m all) only 2 died — 
77 7 per cent recovery , (6) not operated on (13 m all) 4 died — 69 per cent recovery 
This IS in spite of the fact that m 6 of (a) no pre operative chemotherapy had been 
earned out 


have sa\ ed the two bram abscess cases, and even the acute cerebral oedema 

I have no knowledge, but I can quite appreciate the diffidence of aural surgeons advising 
operative interference during this expenment — evidently they were not consulted m some 
of the cases 

In this experiment it wiU be observed that brain abscess even in the hands of a neuro- 
surgeon, caused most of the deaths — ^ out of 6 

This table emphasizes the value of chemotherapy, which was given in all 
cases before operation for about twelve hours, and continued after operation 
until the temperature had remained nonnal for two days The recovery rate 
of 84*6 per cent, compared with my earlier records up to 1927 of 20 per cent 
recovery rate needs no comment All the cases except one (7 1.46 R P ) had 
mass mastoidectomy performed 

LabyrinthUs The subdivisions of this disease usually given in a textbook 
are somewhat beivildenng 
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TABLE III 

A Series of 13 Cases of Ma'^toiditis \\ith Mesingitis from i i 44 to i 9 47. Two Deaths in Thirteen — 84 6 
Per Cfnt Recovery. Donald Watson, Bradford 


Date 

Name 

CS Fluid 

Organism 

Treatment. 

Findings 

13 I 44 

JCB. 

Cells + ( 5 ) 

Streptococcal 

Sulpb 

Mastoiditis and meningitis 

10 4 44 

H B 

Cells + (6) 

Small Coagulum 

Sulph 

Mastoiditic and brain abscess 

^9 5 44 

LJ 

M 

No growth 

Sulph 

'' 

9 * 45 

GO 

CeUs + + (u) 

No grow th 

Sulpb 

• 

18 4 45 

AP 

Cells + (3) 

Pneumococci 

Sulpb and pen 
intrathecal 


18 9 45 

V.N 

Cells + + ( 5 ) 

No growth 

Sulph. and Pen 
intrathecal 

Mastoiditis and meningitis 

29 12 45 

M B 

Turbid (3) 

Streptococcal 

Sulph and pen 

Mastoiditis and meningiti*; 

7 1 46 

RP 

Turbid cells 

Streptococcal 

Sulph and pen 
intrathecal 

Meningitis 

6 2 46 

JB 

Cells + (3) 

No growth 

Sulpb and pen 

Mastoiditis and meningitis , 
lateral sinus thrombosis 
ligature of vein 

X 2 2 46 

GB 

CeUs + + (i) 

No growth 

Sulph and pen 

Mastoiditis and meningitis 
(died 14th) 

4 9 46 

W.S 

Turbid (3) 

No growth 

Pen 

Mastoiditis and meningitis 
(died nth), adema of 
lungs, duodenal case 

23 12 46 

RC 

Cells + (8) 

No growth 

Pen 

Mastoiditis and meningitis 

19 8 47 

MF. 

Clear (2) 

No growth 

Sulph and pen 

Mastoiditis and meningitis 


The figures in brackets indicate the number of lumbar punctures performed 
Sulphathiazole was used in ever> case 


The circumscribed type with the fistula sign is definite, as is the diffuse 
purulent type, but the serous types are not so definite and clinically do not 
matter — if left alone they recover. Lastly, there is the latent diffuse type — 
probably with a dead labyrinth. 

As a complication of acute mastoiditis, I have seen only one case of diffuse 
purulent labyrinthitis with its severe symptoms, a small boy of 6. He had an 
extremely severe mastoid infection with labyrinthitis, lateral sinus thrombosis 
and meningitis. He died twenty-four hours after admission. I had performed 
a Schwartze operation in the meantime, but his was a fulminating generalized 
infection. At the post-mortem the saccus endolymphaticus was a bag of pus — 
the only case I have seen. I am aware that, through the years, recoveries 
of a few cases of acute diffuse labyrinthitis have been reported in the journals. 
This rare complication of mastoiditis — primary acute diffuse purulent labyrin- 
thitis — ^is almost certainly a blood-borne infection as is primary pan-ophthal- 
mitis. 

I shall return to serous labyrinthitis in acute mastoiditis. In the following 
remarks, I shall discuss two problems : 

(1) The inadvisability of testing the labyrinth by caloric and rotation tests 
in cases of mastoiditis with lab5Tinthine symptoms, either acute or chronic. 

(2) The relationship of labyrinthitis and meningitis. This problem appears 
to me to be more readily studied and understood in acute than in chronic 
mastoiditis. 

The accepted views on labyrinthitis were clearly expressed by E. D. D. 
Davis (1928). He stated : 

" The records of cases of meningitis which followed chronic suppuration 
reported by Logan-Turner, Fraser, Jenkins and myself have shown that the 
symptoms and signs of lab3Trinthitis were present in a very large proportion. 
Vertigo, tinnitus, nystagmus and a marked degree of deafness accompanied by 
headache and fever with an increase- of cells in the cerebrospinal fluid call for a 
translabyrinthine drainage of the meninges without hesitation. There are 
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certain signs of the spread of infection which forecast coming events Labynn- 
thitis ts such a sign, and ti requires careful tnvesitgaiion and prompt action as 
soon as it becomes apparent ” 

Tweedie (1934), who knew as much as anyone of his generation about the 
physiology of the labynnth, supports the above view In a paper published in 
1934 he stated that in inflammatory lesions of the labynnth — as in inflammation 
of any other organ — the normal responses to stimuli were upset, and all sorts of 
contradictory results obtained In his seven point summary of the test, in 
point siK he stated " that an attempt should still be made to assess the inference 
of spontaneous nystagmus m cases of acute otitis media ” Previously he 
states that it is m these acute cases where we require assistance in assessmg the 
amount of labynnthitis that we shrink from applying the tests, and that 
generally we restnct the use of the labynnth tests to chronic inflammatory cases 
of otitis media to determine whether or not the labynnth is still functional 

I am of opinion that the above views are entirely wrong, and if earned into 
practice increase the danger to life in the treatment of labyrinthitis whether 
associated with acute or chronic mastoiditis Dunng the four years 1922-25 
1 carried out the usual cold calonc and rotation tests (Cold iiatcr {65® F , 17® C ) 
and the Bardny chair) in all cases of chrome mastoiditis I operated on three 
cases mih signs of labyrinthitis, and all three cases died of meningitis During 
these years my colleague had no deaths On careful investigation I found that 
the difference between his technique and mine was that he did not test any 
cases of labyrmthitis, whereas I did both calonc and rotation tests I think 
it was the late Mr Albert Gray who said that the labynnthme capsule had great 
powers of defence and i\as capable of looking after itself m the presence of aural 
infection As a result of these practical and theoretical considerations, I 
decided to stop testing the labynnthme function, and wherever symptoms 
suggestive of labynnthme upset occurred, to put the patient at rest, sand- 
bagging the head Dunng the twenty-one years that have passed smee then, 
though I have had a number of cases of circumsenbed labynnthitis wth the 
fistula sign, I have had no deaths from labynnthitis in chrome mastoid disease 

It IS my emphatic opinion that cases of mastoid disease in which lab5mnthitis 
IS suspected should be left at rest and that this complication will disappear m 
about three weeks Several reasons may be put forward for regarding the 
widespread practice of testing the functions of the labynnth m those cases as 
both useless and dangerous 

The labynnth is endowed by nature with strong defensive powers agamst 
infection It is separated from the middle ear by a thin layer of bone — the 
stapes in the oval window, and the round wmdow — and has to resist infection 
from a vast number of cases of middle ear suppuration and mastoiditis annually 
I have diagnosed about 6 cases of petrositis but none complicated by labyrin- 
thitis , cases of Grademgo’s syndrome without labynnthitis cases of herpes 
of the geniculate ganglion , all of which had vestibular upset, but all recovered 
In chrome mastoiditis, I have had a number of cases of circumscribed labjnn 
thitis wth the fistula sign Since 1926 not one has developed diffuse 
labynnthitis Surely all these pomts are evidence of its great resistance to 
infection 

The rarity of severe labynnthme infection compared to the vast number of 
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Packing the wound -with gauze led to a surface slough and secondary sepsis and 
must be avoided, a drainage tube was far better. 

When meningitis was threatened the wound was left open but not packed. 
Rigidity or slight stiffness of the neck was a too late sign. Very few cases of 
meningitis with rigidity of the neck recovered. The rigidity was caused by a 
collection of purulent fluid in the basal cistema and around the crura cerebri. 
The examination of the cerebrospinal fluid was the only way to make an early 
diagnosis. Cases of meningitis arising from a blood-bome infection died very 
rapidly as in the case the President had mentioned; 

In 1922 it was agreed that an operation on the labyrinth for labyrinthitis 
should not be done before the labyrinthitis was localized. A threatened or 
established meningitis demanded operation. 

Lund of Copenhagen and others relied on the examination of the cerebro- 
spinal fluid. If the cell count increased itwas an indication for operation. A large 
number of labyrinth operations had been done because of the fear of meningitis. 

Children and young adults were more susceptible to meningitis than old 
people. The unexplained severe headache with a rise of temperature and pulse, 
the cellular mastoid pouring serous fluid with deep-seated pus in the cells 
behind the facial nerve, the mastoid following scarlet fever and measles all 
pointed to the possibility of meningitis. Treatment by sulphonamides and 
penicillin had improved the prognosis of meningitis. 

Mr. T. M. Boyle made a plea for the use of heparin in a small number of 
cases of lateral sinus thrombosis. He cited the case of a girl aged 15 who had the 
lateral sinus drained and continued to have rigors for about a week afterwards. 
She was having large doses of penicillin and sulphonamides. Then a general 
surgeon put her on heparin, and from that day she made a rapid recovery. He 
would not say that all cases should have heparin, but those cases not responding 
to treatment. In another small group of cases of mastoiditis there were 
resistant organisms. B. pyocyaneiis being one of the offenders, and here he 
thought phenoxetol, a proprietary preparation, was of great value. He recalled 
a case which had had the mastoid opened about ten years ago, and 
later developed a recurrence ; an attack of mastoiditis with a green discharge. 
It dried up but recurred on several occasions. The mastoid was opened and the 
drainage tube inserted and phenoxetol applied in the cavity. Within three days 
the discharge from the external meatus was sterile, and within six days the 
middle ear was dry. 

Mr. W. H. Bradbeer said, with regard to latent labyrinthitis, that two 
patients in whom he suspected that the lab3^rinth was dead both developed 
meningitis following operation. One was a mild case and recovered. In the 
other a very severe meningitis developed, and eventually a cerebellar abscess, 
but this case also recovered after opening the labyrinth and draining the abscess. 
If one was doing a radical mastoid operation with a dead labyrinth he had come 
to the conclusion that one should open the labyrinth as well, but after what the 
President had told them he was uncertain on that point. He thought they 
would still see chronic ears, and one came across children in school clinics "with 
chronic otorrhoea and with an attic perforation. 

Mr. F. McGuckin said he believed a cerebral abscess might arise at any 
stage of an otitis because of the possibility that a localized infection in a 
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perivascular space might act as a preformed patli On the question of 
labynnthitis he agreed almost unreservedly with the President's plea, m so far 
as the complication was related to acute otitis 

Mr F W WatkyN'Thomas said that a danger m using hepann was that the 
clotting time was altered for a considerable time afterwards, which might give 
trouble should further surgery be needed The justification for the use of 
hepann m sinus thrombosis would be to make sure that the antibiotics came 
into contact with the organism , an organism m the clot was safe from anything 
m the way of penicillin or sulphonamide treatment 

On the question of translabynnthine drainage, since the use of sulphona- 
mides he had only seen two cases of meningitis which were undoubtedly due to 
labyrinthine infection — at any rate they had certainly followed upon a labynn- 
thitis In these two cases he refrained from translabynnthine drainage because 
he felt that, if the cerebrospinal fluid was released, it would be more ^fficult to 
keep up the requisite sulphonamide concentration Both patients recovered 
The translabynnthine operation had been the greatest advance m treatment in 
its day, but now it would rarely, if ever, be necessary 

Mr Ogilvy Reid referred to the ranty of such a complication as faaal 
paralysis m acute mastoiditis or acute otitis media He had in mind one or two 
recent cases which illustrated the difficulties which chemotherapy had intro- 
duced m the treatment of mastoid conditions and the way in which the picture 
was obscured One case had had massive doses of penicillin and was apparently 
doing very well when a facial paralysis developed He operated on the case 
and though he found no lesion relating to the facial nerve yet the facial paralysis 
began to recover after the operation 

Mr R R Simpson asked what w’ould be the President’s attitude m the case 
of the labynnth in the presence of otitis media wth fistula signs > He himself 
did a radical mastoidectomy in such a case without interfering with the labynnth 
at all, and so far he had never regretted it 

Mr J H Ottv felt sure that an adequate dosage was the essential in the use 
of the sulphonamides or penicillin, but it w^s equally important to tighten up 
the cnteria of cure These patients should not be let out of hospital unless the 
surgeon was satisfied, not only that the ear was dry, but that the tympanic 
membrane had returned to normal and the hearing had been restored 

Mr L Graham Brown said that as a senior he felt that he had had a 
considerable expenence of these cases during the past quarter of a century 
The young practitioner only saw the question from his own recent expenence 
and naturally was a little perturbed as to what the treatment really ought to be 
The time had now come when chemotherapy liad taken a large part m the 
treatment of these affections He wished to say with regard to chemotherapy 
that he used it only as an adjunct to surgery They were all aware that its 
application m the early stages of acute inflammation of the middle ear might be 
successful in relieving the condition, but also they knew the dangerous effects 
which might be brought about if it was used at a time when pus was formed in 
the middle ear or the mastoid bone or in the further complications of the disease 
They were aware of the fatalities which occurred Perhaps the mastoid 
operation would be followed by almost complete resolution, and then, some weeks 
aften\ ards a bram abscess or meningitis occurred and the patient often died 
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He had not operated on a case of labyrinthitis for many years — ^perhaps 
fifteen years. Cases in which there were signs of labyrinthine irritation in 
chronic disease of the mastoid, which flared up, he had dealt with by performing 
a radical mastoid at the opportune time, providing there was no evidence of the 
disease spreading to the meninges. Such cases had invariably got weU. In 
view of the statements that these cases were rapidly diminishing, it was strange 
that Mr. Simson Hall should have seen recently several cases of lateral sinus 
thrombosis. He himself had not seen one for two or three years, but, curiously 
enough, he had three cases of meningitis, and these were cases of chronic 
mastoiditis, all of which, after removal of the focus in the mastoid — going no 
further, and putting them on chemotherapy — ^had recovered. The most 
important thing was to learn how and when to use chemotherapy. 

Mr. Terence Cawthorne said that the high light of the President’s Address 
was that he had had the courage years ago not to treat the labyrinth surgically 
in the early stages of an infection. Most of them had come to realize, now that 
they had recourse to chemotherapy and biotherapy, that early surgical treat- 
ment was wrong. He agreed with Mr. Layton who had suggested that chemo- 
therapy should precede surgery even in chronic conditions where there was an 
acute flare-up. 

Mr. H. S. Sharp said that in acute middle-ear disease he never gave chemo- 
therapy unless he had first obtained drainage from the ear. Such cases were 
followed up very carefully by means of X-rays, and in adults, in addition to 
X-rays, by tests for deafness. 

The President (Mr. Watson), in a brief reply, said that if there was any 
surgery to be done it must be done and done early, but on cases that had been 
on penicillin or sulphathiazole for three or four weeks there was no harm in 
operating if there was any doubt. Mr. Boyle had spoken of cases in which 
sulphathiazole and penicillin were given at the same time. That was an 
interesting point and one for discussion in the Section. He had seen two cases 
of meningitis in patients who had had too large doses of penicOlin and sulpha- 
thiazole. The temperatures did not drop and he could not understand it. 
In one of the cases he stopped penicillin and the temperature dropped 
immediately, nothing else happened. In the other case he stopped sulpha- 
thiazole, with the same result. Some of these patients were " kiUed by kind- 
ness ”. Too much in the way of antibiotics could be given. Mfliether heparin 
counteracted the effects he could not say. 

There had been a great deal of confusion about the chronic mastoid. People 
talked about labyrinthitis after they had been, he was sure, testing the cases. 
He himself would not have anything to do with testing, and if anyone talked 
about lab3uinthitis after having done caloric, rotation or electrical testing he 
thought it a sequel. The plea he would put forward was to stop physiological 
tests. He drew an analogy from the heart. There was a tolerance test for the 
heart by which one observed the heart's function. This was carried out on a 
normal or near-normal heart. Would a cUnician test a heart with valvular 
disease by means of these tolerance tests ? Would he test a patient with a 
temperature of 102° F. whom he thought was developing endocarditis by ^king 
him to run upstairs and down again ? Of course he would not, but it was 
something like this that they had been doing in otology. 
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EAR 

Nonvibratory Tinnitus factors underlying Subaudibh and Audible Irritations 
E P Fo’WLEr, M D (New York) Arch Otolaryng , 1948, \ivu, 29-36 

An instructive summary of the setiology, investigation and management of 
Nonvibratory Tinnitus 

R B Lumsden 

Mdmere's Disease Terence Cawthorne (London) Ann Olol . Rhin and 

V Laryng , 1947, Ivi, 18 

Although paroxismal vertigo has been known and described since the early 
days of the Chnstian era. it is only within recent years that there has been a clear 
conception of the pathology The essential mechanism of the disorder is an 
obstructive distention of the endolymphatic system, the fluid of which is 
denved from the stria vasculans and passes through the wall of the pars 
intermedia of the saccus endolymphaticus into the loose pensaccal connective 
tissue, where it is diluted by osmosis and reabsorbed into the blood stream The 
histological changes which have been observed m the pensaccal connective 
tissue would be sufficient to interfere wth this dehcate mechanism, and as a 
result the endolymphatic system could not adjust itself to any sudden variation 
of tension 

It is unlikely that eustachian insufficiency or other middle ear lesion plays 
much part m Meniere's disease, nor is there any real evidence of a traumatic 
factor Vanations m fluid metabolism may however, play an important part 

In the senes of 424 cases reviewed m this paper there were rather more male 
than female, and 75 per cent occurred in the ages between 30 and 60 The 
mam charactenstic features were paroxismal vertigo, with nausea vomiting, 
tinnitus and perceptive deafness always more marked on one side than the 
other, and absence of any central nervous system signs There is a tendency 
to bouts of paroxismal attacks followed by penods of freedom The attacks 
occur without apparent cause Rather less than half the patients had some 
warning of an impending attack, alteration of character or mtensity of tmnitus 
increase xn deafness, or fullness and discomfort in the ears being the commonest 
aura 

During the attacks which vaned greatly in intensity and duration there was 
generally subjective sensation of movement, either of the patient or of surround- 
ing objects Nausea and vomiting were usual and deafness and tinnitus rarely 
absent 

Deafness was subject to variation especially early m the disease and such 
heanng as was retained lost much of its value owing to the marked discomfort 
due to distortion of loud sounds 

Spontaneous nystagmus was observed only dunng the acute attacks of 
vertigo, or immediately aftenvards, but the calonc test described by Fitzgerald 
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Nose 

then a combined middle-ear and inner-ear deafness must aheady be present 
This, with other findings, strengthens the view that the inner-ear lesion plays 
an important role in otosclerosis, and sets in much earlier than is hitherto 
believed. It remains for a long time clinically latent, and hidden by the 
dominating S}'raptoms of conduction impairment. The sloivly progressing 
■ ■■ ■'• ■ ' . fleaduig 

ibyrinth 

atrophy. 

Derek Brown Kelly. 


NOSE 

Plastic Repair of the obstructing Nasal Septum Samuel Fomon, M D. (New 
York) ; J. G. Gilbert, M.D (New York) , A. G Silver, SI D, (New 
York) ; V. R. Syracuse, SI.D. (New York). Arch. Ololaryng , 1948, 
.\lvii, 7-20. 

Generally speaking, a better result will be obtained if the rhmoplasty and the 
septal correction are done in separate operative stages three or more weeks 
apart. Inasmuch as the final outcome of the operation depends in a measure 
on the healing qualities of the tissues, the smaller amount of trauma inflicted by 
dividing the stages speaks for less reparative reaction and a better anatomic 
and physiologic result. 

As to the order of sequence, the old tcaclimg advocated that the rhinoplasty 
precede the submucous resection on the grounds that the septum supported the 
nose and that if the submucous resection were done first a subsequent removal 
of a hump might open into the resected area and result in saddling New 
concepts of the structural anatomy of the septum have proved this assumption 
fallacious, and to-day the submucous resection is done first since it permits an 
easier osteotomy and a more symmetnc alinemcnt of the pyramid But there 
are occasions when it is impossible to restore breathing mtliout simultaneously 
correctmg the external defonmty and the deviated septum For instance, if 
there is a long nose with a caudal displacement of the septum, resection of the 
loner part of the septum to shorten the nose automatically elimmates the 
deflection. And in cases in which the denated septum is a part of an S-shaped 
or deflected nasal pjTamid, it would be impossible to place the septum in the 
sagittal plane without an accompanying rhmoplasty 

R B Lumsden 

Nasal hcemorrltage ; shniies of Ascorbic Acid, Prothrombin and Vitamin K 
H. Neivert, M.D. (New York). Recha Engelberg, PhD. (New 
York) ; L. A. Pirk, Ph D (Nutley, N.J ) Arch. Qtolaryng . 1948, 
xlvii, 37-45. 

The e.xtremely high mcidence of ascorbic acid and prothrombin deficiency 
in a series of 104 consecutive cases of epista-xis and the gratifymg chnical results 
attendmg the administration of ascorbic acid and/or a vitamm K-like substance 
in some of these cases suggest that vitaimns C and K have a definite place m the 
management of nasal hiemorrhage 

R B, Lumsden. 


479 


31 



Abstracts 

Subdural Empyema secondary to Frontal Sinusitis. Frank M. Anderson (Los 
Angeles). Ann. OtoL, Rhin. and Laryug., 1947, Ivi, 5. 

Subdural empyema is a not uncommon complication of frontal sinusitis, but 
is more commonly discovered at autopsy than during life. The mechanism 
of origin varies, but is most commonly due to spreading thrombosis of the 
perforating veins. Direct spread by perforation of the dura mater must be 
uncommon. 

The complication is commoner in acute frontal sinusitis than in the chronic 
form. As a rule the course of the disease is short, survival being a few days only 
if the condition is not recognized and treated. The signs of subdural infection 
follow almost imperceptibly on those of acute sinusitis. Irritability, frontal or 
general headache with malaise and fever, are followed by lethargy and gradually 
increasing stupor within a few hours or days. Later lateralizing and localizing 
signs become e\ddent, hemiparesis (generally contra-lateral) flaccid of spastic in 
type, and Jacksonian epilepsy occur and the picture of the untreated case 
passes on to that of established meningitis. 

The differential diagnosis is from cerebral abscess, in which the symptoms 
are milder and slower in development ; from thrombosis of the superior 
longitudinal sinus in which the symptoms tend to be bilateral the temperature 
of “ septic ” type and meningeal symptoms less ; from meningitis in which the 
onset is generally more gradual and the cerebrospinal fluid has a higher cell 
count ; and from extradural abscess in which the patient is much less critical!}' 
ill. 

There is only one treatment — prompt and adequate drainage. The author 
recommends placing burr holes strategically round the affected area to facilitate 
irrigation and the instillation of penicillin. The record of three cases is given, 
two of which died. 

Gilroy Glass. 


The Histologic effect of repeated application of certain Nose Drops to the Nasal 
Mucous Membrane of Rabbits. Robert E. Ryan (Rochester, Minn.). 
Ann. OtoL, Rhin. and Laryng., 1947, Ivi, 46. 

The effect of the prolonged use of certain commercial nose drops is to 
produce a condition of chronic nasal congestion in the human subject. The 
object of this investigation is to reproduce the same conditions experimentally 
and observe the histologic changes produced. Two commercial preparations 
vddely used in the U.S.A. were chosen. 

The first preparation contained dl-desoxyephedrine hydrochlor o-i25 
per cent. Sodium sulphathiazole 1-25 per cent, and Sodium sulphadiazine 

1- 25 per cent, in a stabilized aqueous base. Preparation two contained 

2- naphthylmethylimidazoline Hydrochloride i per cent, in an isotonic aqueous 
solution. This is an organic vaso-constrictor having a similar but more 
prolonged action to epinephrine. 

With the first preparation ciliae rvere absent after the fifth day. Dilatation 
of vessels was observed on the third day and persisted for some weeks. 
Scattered inflammatory cells were observed early, increased in number till 
the fourth week then gradually disappeared. 
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Epithelial damage occurred by the fifth day, passing through a stage of 
adema to degeneration and final replacement by stratified epithelium A 
muco cellular exudate appeared in the first week and persisted till the ninth 
week 

With the second preparation the disappearance of cdiae was the first change 
noted and did not occur till the eighth day Dilatation of vessels occurred 
early After forty days the vessels were constricted and showed some sclerosis 
Epithelial damage commenced after a ueek and progressed till the fifth 
week when the degenerative changes were so marked that the mucosa bore little 
resemblance to normal nasal mucosa By the tenth week the surface epithelium 
had changed completely from ciliated to stratified type 

As the clinical changes m the nasal mucosa of rabbits are not dissimilar 
to those observed in the human, it is reasonable to assume that the histologic 
changes may be parallel 

Gilroy Glass 


The t<sc of Sirepiomyctn in the treatment of Diffuse External Olitis 
B H ScNTURuandR H Broh-Kahn Ann Otol,Rhin andtaryng, 
1947, Ivi, 8r 

A type of diffuse otitis externa believed due to pseudomonas organisms 
IS desenbed (pseudomonas are defined as gramme negative motile rods growing 
well on ordinary nutnent media and producing a charactenstic water soluble, 
chloroform soluble greenish pigment) 

Treatment of this type of otitis externa with streptomycin m strengths 
of 250 microgrammes and i 0 mgr per gramme of ointment base was no more 
effective than use of the ointment base alone Use in a strength of 5 0 mgr 
per gramme gave promising and beneficial results In a control %vitli simple 
cleansing and drying of the ear canal no beneficial results were obtained 

Gilroy Gl\ss 


The Classification and treatment of patients with Chrome Nasal Syviptoins 
Edward D King (Hollywood) Ann Qtol Rhtn and Laryng 1947 
1m, 70 

Sinus disease is less frequent than might be thought from the number of 
patients who complain of headache, nasal obstruction and dnpping in the throat 
These symptoms are generally and frequently wrongly attnbuted to sinus 
infection, whereas in many cases they are manifestations of allergy 

An accurate history is invaluable Allergic conditions may follow an 
acute respiratory infection, but more frequently the onset is insidious Patients 
with a sinus infection can generally state the onset and will frequently give a 
history of repeated attacks generally unilateral Confirmatory evidence of 
allergy may be found in either the personal or the family history 

Smears from either nose or pharynx may be of the utmost value m arriving 
at a diagnosis Pus cells will be found m sinusitis, eosmophiha in allergy 
Radiological examination should be routine Clouding of a sinus does not 
necessarily mean infection the conclusive proof is imgation 
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If a diagnosis of allergy is made, the rhinologist may have to consider 
operative procedures. While proper aeration and breathing are essential, and 
obviously such gross obstructions as polypi should be removed, every means of 
treatment should be exhausted before advising the patient that a simple sub- 
mucous resection will solve the problem. 

Too much reliance should not be placed on the skin tests. A survey of 
environment is essential, and the possibility of an allergy due to the use of nose 
drops must never be forgotten. The offending protein may only be found by a 
process of elimination. 

Gilroy Glass. 


Congenital Choanal Atresia. A new surgical approach. William K. Wright, 
G. E. Shambaugh (Junior) and Lois Green. Ann. Otol., Rhm. and 
Laryng., 1947, Ivi, 120. 

A case is reported of unilateral choanal atresia in a girl aged 23. Features of 
the case were, protrusion of the lateral nasal wall medially at its posterior part, 
elevation of the floor of the nostril posteriorly to a level 1 cm. above the level 
of the opposite side, lateral deviation of the posterior part of the septum to the 
affected side, and a medial displacement of the lateral wall of the nasopharynx 
on the obstructed side, so that the eustachian tube orifice was almost in the 
mid-line. 

Operation was conducted under local anaesthesia by blocking the second 
division of the trigeminal nerve in the posterior palatine canal. Access was 
through the usual Caldwell-Luc route. On opening into the nasal cavity 
through the inferior meatus a thick hard bony ledge was found projecting 
medially level with the posterior wall of the antrum. Just before this ridge 
made contact with the septum there was a shallow blind trough. When the 
posterior part of the septum was resected this ledge was found to project little 
farther than the lateral wall of the nasopharynx. It was not disturbed. A 
large rubber tube was passed through the anterior nares and the perforation 
made in the septum nasi to the nasopharynx. At the end of six months the 
patient's breathing was considered satisfactory. 

Gilroy Glass. 


TONSIL 

The question of Prothronihinopenic Hcemorrhage from Post-Tonsillectomy use 
of ehewing gum containing Acetylsalicylic Acid. G. S. Livingston, M.D. 
(Chicago); Edward R.Neary, M.D. (Newark, N.J.). Arch. Otolaryng. 
1948, xlvii, 1-6. 

There is no indication that the routine post-tonsillectomy use of chewing 
gum containing acetylsalicylic acid may give rise to prothrombinopenic 
hEemorrhage or that such use of this gum has any adverse effect on blood 
prothrombin. 

R. B. Lumsden. 
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Laryngeal Polypoid Granuloma following Intratracheal Atiaslhesia Harold S 
Tuft, and Simon H Ratner (Pittsburgh) Ann Olol , Rhm and 
Laryng , 1947, In, 187 

and 

Granuloma of the Larynx A late complication of Endotracheal Aiuesthesia 
Lewis W Barton (Albany) Ann Olol , Rhin and Laryng , 1947, Ivi, 
191 

The above two papers are recording the occurrence of granuloma of the 
larynT followng endotracheal anesthesia The recommendation is made that 
the larynx should be examined following any endotracheal anesthetic, and 
if any abrasions are seen the patient should be placed on voice rest and receiv c 
appropnate treatment Penodic examination should be carried out until the 
lesion has healed 

Gilrov Glass 

MISCELLANEOUS 

Chemical Meningitis following use of Tyrothncin A clinical and experimental 
study F J Otenasek, M D (Baltimore) , D Fairman, M D 
(Baltimore) Arch Otolaryng , 1948, xlvii, 21-28 
Two cases are reported in which chemical meningitis developed after a 
nasal sinus had been irrigated with a suspension of tyrothncin The pathologic 
process was recreated m animal expenments, which are described The 
profound changes noted are sufficient to raise a note of caution as to whether 
suspensions of tyrothnem should contmue to be used forimgating sinus cavities 
that ate in close proximity to the subarachnoid spaces 

R B Lumsden 

Some present day concepts of Headache Joseph H Hersh (New York) 
Ann Olol , Rhm and Laryng , 1947, Ivi, 98 
A review of 1,000 cases of headache revealed that the commonest causes in 
the order of frequency were vasomotor rhinitis, myositis cervicahs mechanical 
nasal obstruction, paranasal sinusitis and neuro psychiatnc disorders Less 
frequent causes were the vascular cephalgias, ophthalmic, pharyngeal, dental 
and cervical spinal disturbances 

Vasomotor rhinitis was diagnosed 552 times but could be designated as the 
prime cause of headaches in only 282 instances 

Myositis cervicalis was found 630 times and was regarded as the pnme cause 
m 241 mstances In 470 patients, vasomotor rhmitis and myositis cemcalis 
were associated Despite this frequency, the two may or may not be attnbuted 
to the same retiological factor Thus they may both be manifestations of a 
physical allergy, but an understandmg of the mechanism of the reactions of the 
cervical muscles indicates that the myositis may be a secondary reflex from a 
headache caused by the vasomotor rhmitis 

The importance of recognizmg the presence of an indurative myositis and the 
vicious cycle of headaches for which it may be responsible has been pomted out 
It has been indicated that this cycle may be responsible for the continuation 
of a headache long after the pnme cause has been corrected 
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Mechanical nasal obstructions were discovered in 274 patients. In 90 
they were believed to be primarily responsible for the headaches when combined 
with the normal vasomotor variations of the nasal mucosa. 

Paranasal sinusitis did not prove to be as common a cause of headache 
as presumptive diagnosis would indicate. Its existence was substantiated in 
only 117 patients and the results of treatment were excellent. 

Neuropsychiatric disorders were uncovered in 141 cases. Anxiety states and 
post-traumatic syndrome predominated. Treatment was unsatisfactory. 

Ophthalmic disturbances were discovered in 35 cases and were primary 
causative factors in eleven patients. 

Although the vascular cephalgias were presumptive diagnoses in fully 
33 per cent, of the referred cases, confirmation was made in only 22 patients. 
Migraine is a definite symptom comple.x and the term should not be applied to 
any headache because it is associated with nausea and vomiting. (Author’s 
summary.) 

Gilroy Glass. 


The treatment of certain specific types of Headache with Histamine. 

French K. Hansel (St. Louis), 1947, Ivi, 152. 

In 1939 and 1941 Horton described a headache syndrome to which they 
gave the name histamine cephalgia. Patients affected are mostly in the 
later decades of life. The headache is unilateral, commences suddenly and 
may even awake the patient at night. It seldom lasts more than an hour and 
terminates suddenly. There is associated lacrimation and congestion of the 
eye, rhinorrhcea or nasal congestion, and even swelling of the temporal vessels 
on the affected side. The distribution of the pain conforms to the ramifications 
of the external carotid artery and not the distribution of any nerve. One of the 
most characteristic features is the occurrence of the headache at night. Although 
most patients may have pain either by day or at night, in some there are only 
night attacks. Nausea, vomiting and visual disturbances do not occur. 

The author has encountered 32 cases of this syndrome, and describes 5 
typical cases in detail. He found that small doses of histamine varying from 
0‘i of 1 : 1,000,000 solution to 0-5 c.c. i : 100,000 solution given every two to 
three days were effective in maintaining relief of symptoms. This was 
supplemented with sublingual administration of i to 2 drops of i : 10,000 
solution once or twice daily. When the patient became entirely free from 
symptoms all treatment was discontinued, but it was found that a certain 
number of patients required maintenance dosage. 

Of the 32 cases treated 29 had satisfactory results. (This dosage was rather 
less than the original recommendation of Horton.) 

Gilroy Glass. 


Acoustic Neuritis associated with Keratitis. Donald K. Lewis (Boston). 
Ann. Otol., Rhin. and Laryng., 1947, Ivi, 194. 

Three cases are presented of a syndrome consisting of an Vlllth nerve 
neuritis in conjunction vith interstitial keratitis. Both the keratitis and the 
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acoustic neuntis as well as the time relationship bebv een them, differed consider- 
ably from that of congenital syphilis The disease progressed over a penod of 
SIX to seven months to a complete bilateral loss of function m the acoustic and 
the static labynnths The setiology was not determined, and the possibility of 
a virus infection was not eliminated Supenor cervical sympathetic ganglionec- 
tomy, done early in the course of the disease on one patient, was ivithout 
benefit (Author's summary ) 

Giluoy Glass 


Endocramal complications in chronic Meso-tympamc Oltits B Kecht (Linz) 
Monatsschnjl Jur Ohrenheilktmde, 1948, Ixxxii, 49. 

The statistical investigations of Bezold and others suggest that chronic 
meso-tympanic otitis is a comparatively benign disease, and seldom attended 
by intracranial complications In his search of the literature, the author finds 
that from 1921 to 1942, only 15 such cases have been reported To these he 
adds five of his own observation 

Three developed suppurative meningitis, the labynnth bemg the port of 
entry for the infection m two One had an epidural abscess with serous 
encephalo meningitis affecting the left temporal lobe (aphasia) and medulla 
(vestibular symptoms) The fifth case suffered from a cerebellar abscess 
The latter, and the two patients wth labynnthine meningitis died The 
cause of death m one was a circumscnbed, serous, cystic arachnoiditis of the 
lateral cistern , this being a late sequela of a healed suppurative lepto 
meningitis 

In tivo instances, the complication attended an acute exacerbation and in 
one an acute recurrence of an old otitis 

The influence of the season of the year, climate and locality is discussed 
The degree of mastoid pneumatization has no effect on the liability to 
complication development, but affects the nature thereof In sclerotic 
mastoid, the labynnth tends to become infected, whereas in cellular processes 
the structures lying more postenorly tend to become involved 

In the second part of the paper, the causes clinical course and treatment of 
the “ acute otogenous retrolabynnth complex are discussed Thissjmptom 
complex may be caused either by an allergic inflammation for which the name 
" meningitis serosa ” is given, or by adhesions in the arachnoid causing obstruc- 
tion to the circulation of cerebrospinal fluid with the usual sequelae The 
latter condition is referred to as “ arachnoiditis circumscripta ’ It is possible 
that the use of sulphonamides may favour the development of this complication 
The symptoms are those of cerebellar abscess, and the differential diagnosis, 
which may be very difficult is detailed 

Treatment of the allergic form consists in the removal of the causal septic 
focus, reduction of fluid intake, and the administration of dextrose, calcium and 
pyramidon Post-meningitic arachnoiditis may demand cisternal puncture, 
inflation with air, and drainage of cerebrospinal fluid accordmg to Meurman 
If the ostium of the fourth ventrical is closed, the postenor cranial fossa must 
be laid wide open 
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On the applicability of Ventricnlo- and Encephalography in Oto-rhinology. 

O. Novotny (Vienna). Monatsschrift fiir Ohrenhcilkunde, 1948, Ixxxii, 

lOI. 

The use of contrast media (ventriculo-, encephalo-, and arteriography) in 
the localization of brain tumours is now common in neuro-surgery. Little' use 
of the method has been made in oto-rhinology. This paper sets out the experi- 
ences gained in the Ear Clinic of the University of Vienna. It contains nine 
case reports and is illustrated with diagrams and X-ray pictures. 

The use of air as a contrast medium in the acute stage of a brain abscess 
may be useful for localization, but is extremely dangerous. In view of the 
possible development of acute diffuse swelling of the brain, it should only be 
employed when other methods of localization have failed, and one is prepared 
to carry out immediate operation. Proof puncture of the brain is preferred as 
being less hazardous. 

In the latent stage of brain abscess, however, or in obscure cerebral condi- 
tions without pressure signs, injection of air is a relatively harmless diagnostic 
method. It is specially indicated when fleeting initial cerebral symptoms 
suggest a developing endocranial complication in the absence of definite clinical 
signs. 

Derek Brown Kelly. 
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EXPERIMENTAL STUDIES ON THE 
RELIABILITY OF AUDIOMETRY* 

By Flying Officer R E C BROWN 
Introduction by Air Commodore E I) D DICKSON 

I Introduction 

Audiometry was designed to reveal accurate information concemmg the 
acuity of heanng This information to be of any value, is dependant on 
the intelhgent use of the audiometer and the rehabihty of the examiner 
conducting the tests The assimilation of the details m the book of 
instructions supplied by the manufacturer, important though it is for 
manipulating and mamtaming the mstrument, does not constitute the 
whole practice of audiometry It should be appreciated that the manu- 
facturer IS not an Otologist and should not be expected to understand the 
chnical significance of results The exammer should know the variations 
which may be secured by audiometry and must master certam pnnciples 
of technique involved in conducting the tests The co operation and 
attention of the hstener are essential as m all subjective tests, and his 
reactions should be observed at all times This means familianty of the 
exammer with the manipulation of the audiometer and a knowledge of 
the psychological pnnciples involved m the act of heanng 

It IS generally accepted that the results of clinical pure tone 
audiometry, if conducted under standard conditions by trained 
examiners using standardized audiometers and a careful technique, have 
a considerable degree of rehabihty but that some vanabihty in the 
measurement is to be expected (By rehabihty is meant the abihty to 
obtain closely similar results for two consecutive audiograms of the same 
subject ) 

The object of the expenments to be descnbed m the accompanymg 
paper was to establish the extent of this vanabihty and if possible to 
evaluate the most important factors which might be responsible for it 

• This research work has been earned out m the Acoustics Laboratory Department oi 
Otorhino laryngology Royal Air Force Central Medical Establishment 
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R. E. C. Brown 

This research was undertaken by Flying Officer R. E. C. Brown of 
the Acoustics Laboratory of the Department of Otolaryngology, Central 
Medical Establishment, Royal Air Force. The clinical examination of 
patients was carried out by the clinical staff of the Department. 

Four experiments were carried out : 

1. To show the variation which occurs between measurements of hearing 
loss for a subject tested twice under similar conditions but each time 
using a different audiometer and operator. 

2. To show the variations which occur between measurements of hearing 
loss for a subject tested twice on the same audiometer but each time 
using different operators. 

3. To determine if a subject is affected by practice and tends to produce 
a lower value of hearing loss when a repeat measurement is carried 
out and at the same time to show the variations which occur between 
measurements of hearing loss for a subject tested twice using the 
same audiometer and operator each time. 

4. To check the threshold calibrations of the two audiometers used in 
the experiments. 

All the measurements were carried out under standard -conditions 
similar to those existing in the clinical examination of hearing in the 
Department. The hearing losses recorded were of various types and were 
fairly representative of those usually encountered in clinical work. 

Only air conduction measurements were carried out and no attempt 
was made to deal wth the more difficult problems of bone conduction 
measurements. As much information as possible has been given about 
subjects undergoing the experiments since it was felt that it might be 
of use to other workers engaged in problems similar in nature to those 
described in this report. 


Experiment I 

2. Agreement between two similar measuring systems 

In- this experiment an attempt has been made to show what order of 
agreement can be expected between two audiograms obtained on similar 
measuring systems. The term " measuring system ” is used here to 
denote a system comprising a quiet testing booth, an audiometer and 
an operator to obtain the audiograms. 

The purpose of this experiment was to obtain some idea of the 
variations which could be expected between the two sets of results 
obtained when a person has his hearing tested at one place and is then 
re-tested at another where the testing conditions are approximately the 
same. In order to do this the audiograms for a group of subjects were 
measured first on one system and then on the other and the results 
obtained were compared. 
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One method by which the results might be compared would be to 
take a mean figure for the audiogram of each subject’s hearmg loss 
obtained for each system, and then see how well the two sets of figures 
agreed This might be a satisfactory method on which to base a com- 
panson of the audiogram given by the two measunng systems hut it 
was felt that more information would be obtained about the measurements 
if an alternative method were used in which the agreements for the hearing 
losses measured at the individual frequencies were compared It 
might be that the heanng losses obtained at one frequency were more 
repeatable than those obtamed at another and this could not be 
determined using the first method. 

Therefore, the latter method was used with the object of showing how 
the agreement of the heanng losses for the two systems vaned with the 
frequency of the testing tone and to see what the magnitude of the 
difference was between the two sets of measurements at each of the test 
frequencies 

A bnef description of the two measunng systems used for obtaining 
the results inll now be given, together with measurements made of the 
ambient noise present in the testing booths dunng the expenments 

Measunng system {A) 

This consisted of a Western Electric 6a model 215 Pure Tone 
Audiometer housed in a small testing booth of internal dimensions, 
height g ft , length 5J ft and width 5 ft The inside walls and ceiling 
of the booth were padded with a sound absorbent mat enal, to help reduce 
the background noise inside the booth to a level suitable for carrying 
out audiometnc measurements This small testing booth was located 
in one comer of the Consultant’s exammation room which is situated 
in a relatively quiet part of the building 

Measurements of the ambient noise present in the booth were made 
using a General Radio Sound Level Meter Type 759B The average 
mtensity level of the noise, above a reference level of 0-0002 dynes/cm“, 
was 45 decibels, the mtensity at times fluctuating by 5 decibels above 
and below this figure The loudness level corresponding to the average 
intensity was measured by setting the weighting network on the Sound 
Level Meter to the 40 decibel contour position and noting the reading 
on the meter. This gave a loudness level of 25 decibels above the 
threshold of heanng 

The tests were earned out by an operator whose full time duties 
consisted of making all the clmical audiometnc measurements on patients 
reportmg to the department for examination of their heanng "These 
measurements have, for some considerable tune, formed an integral 
part of the routme clinical exammations earned out m the Ear, Nose 
and Throat Department. 
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Measuring system (B) 

This was arranged to resemble system (A) and consisted of a testing 
booth, a Western Electric 6a model 215 Audiometer and a different 
operator. The booth was, however, slightly more elaborate in con- 
struction than the one used in system (A), its internal dimensions being 
height ft., length 6 ft. and width 6 ft. The interior walls and ceiling 
were Hned -svith varnished plywood and the walls were then covered 
\vith heavy cloth curtains to increase their sound absorption properties. 
The booth was situated in the Acoustics Laboratory which is in the same 
part of the building as the E.N.T. Consultant’s examination room. 

• Using the Sound Level Meter as before, the average intensity of the 
noise inside the booth was found to be 43 decibels above the standard 
reference level or 23 decibels above the threshold of hearing. In this 
booth the fluctuations in the intensity of the noise from time to time 
were less than those found in the booth of system (A) since they seldom 
exceeded 3 decibels. 

2A. ]\Iethod of Measurement 

The method used by the different operators in obtaining the audio- 
grams of the subjects was as follows : 

It was explained to the subject that the purpose of the test was to 
measure the faintest sound that he could hear at different frequencies 
and that the accuracy of the results depended upon his willingness 
to co-operate. He was then seated on the opposite side of the audio- 
meter to the operator in such a position that he could not see the control 
panel. The method of showng whether or not he heard the tone was 
described to him. He was then instructed to hold the receiver against 
the ear to be tested so that the ring of soft rubber attached to the receiver 
formed a good seal against the ear. The frequency dial was adjusted 
to the frequency required and the intensity control turned to a point 
where the subject could easily hear the tone. The tone was then inter- 
rupted by pressing the interrupter switch in order to check that the 
subject was signalling in the correct manner. The intensity was 
decreased and the tone interrupted as before. This was continued until 
a point was reached where the subject’s signalling no longer s5mchronized 
with the tone interruptions. The intensity was then increased by small 
amounts until a point was reached where the signal and tone interruptions 
were sjmchronized. This point was taken as indicating the subject’s 
threshold for that particular frequency and the reading corresponding to 
the nearest 5 decibel line on the intensity dial was noted. 

It is recommended by many otologists that, when measuring the 
air conduction hearing loss of a subject whose ears show a difference 
in sensitivity of approximately 50 decibels at one or more frequencies, 
a masking noise should be appHed to the more sensitive ear while the 
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other is being tested. This is to prevent a spunously low threshold 
reading being obtained for the bad ear, because the sound at this 
intensity is conveyed by bone conduction to the good ear ; ivithout 
masking noise in the good ear the true threshold for the bad ear mil 
not be determined. Since masking noise was not used, any subject 
whose hearing threshold differed by an amount greater than 45 decibels 
at any one frequency was excluded from the experiment, although it 
might have been justifiable to include results for such subjects, since 
the measurements being made were purely comparative. 

2B. Subjects 

The subjects used in this investigation were Royal Air Force personnel 
reporting to the Consultant in Oto-rhino-laryngology for treatment and 
assessment of their medical condition. 


Table i 


Case 

No 

Clinical 
type of 
Deafness 

Aetiology 

Case 

No 

Clmical 
type of 
Deafness 

Aetiology 

I 

Perception 

Otitic Barotrauma 

16 

Normal 

Ex Otitic Barotrauma 

2 

Normal 

Ex Otitic 

Barotrauma 

17 

Conduction 

Inactive C S 0 M 

3 

Perception 

Otitic Barotrauma 

18 

Conduction 

Otosclerosis 

4 

Normal 

Sinusitis 

19 

Conduction 

Ex Otitic Barotrauma 

5 

Conduction 

Otosclerosis 

20 

Conduction 

Inactive C S 0 M 

6 

Perception 

Ex Otitic 

Barotrauma 

Ex Otitic 

Barotrauma 

21 

Perception 

M^niire’s Syndrome 

7. 

Normal 

22 

Mixed 

Inactive C S 0 M 

8 

Mixed 

Active C S 0 M 

23 

Perception 

Aviation Noise 
Deafness 

9 

Normal 

Dry Perforation 

TM Rt 

24 

Perception 

Aviation Noise 
Deafness 

10 

Perception 

Fractured Skull 

25 

Perception 

Inactive C S O M 

II 

Conduction 

Otosclerosis 

26 

Conduction 

Otosclerosis 

12 

Perception 

Inner Ear 

Deafness 

27 

Conduction 

inactive C S O M 

Otitic Barotrauma 

13 

Perception 

Inner Ear Deafness 

28 

Normal 

Ex Ruptured T M 

14 

Conduction 

Inactive C S O M 

29 

Perception 

Aviation Noise 
Deafness 

15 

Conduction 

Inactive C S O M 

30 

Perception 

Sinusitis 


A test group of thirty subjects with varying degrees of deafness was 
used and Table i shows a list of the subjects with a chmcal diagnosis for 
each one. The hearing losses have been divided, from the deafness point 
of view, into four classes and of the total number of cases tested the 
number fallmg into each class was as follows : 


(«) 

(J) 

M 

(d) 


Perception deafness 
Conduction deafness 
Mixed deafness 
Normal hearing 
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12 

10 

2 

6 



TABLE 2 . 






































































































































































































































Experimental Studies on Reliability of Audiometry 

For the purposes of this experiment, a person is said to have normal 
hearmg at threshold, if there is nothmg clinically rvrong with his ears 
and if he also passes the 20 ft forced whisper test and gives a norma! 
response to tuning fork tests 

2C Testing Procedure 

The heanng loss of the 30 subjects was measured for the seven 
frequencies m the octave range 128-8192 c p s The nght and left ear 
of each subject was tested separately and the time taken to measure the 
heanng loss of each ear for the seven test frequencies was about seven 
minutes The routine adopted m carrying out the measurements was 
as follows 

The subject’s audiogram was first obtained using measunng system 
(A) and he was then sent to the specialist m Oto-rhino-laryngology for 
examination When the specialist had completed his examination, 
the subject was sent to the Acoustics Laboratory where a repeat measure- 
ment was made on system (B) No information regardmg the subject’s 
heanng condition was conveyed to the operator, as it was thought that 
this might influence the results of the second measurement 

If any subject had, dunng the course of his examination by the 
medical speciahst, received treatment that might have produced a 
change in his heanng condition he was not allowed to proceed with the 
second measurement The time which elapsed between the two senes 
of measurements, for any one subject, did not exceed twenty five mmutes, 
and it was assumed that no change m the subject’s heanng had taken 
place dunng this time 

2D Results 

The manner m which the audiograms were recorded is shown m 
Table 2 The heanng losses m decibels for the same ear on the two 
systems are shown hsted side by side m the columns headed (A) and (B) 
This has been done for each of the frequencies used in the test 

For each frequency a graph has been plotted to show how the hearmg 
losses obtamed on the two systems agree (see Fig i) Beside each graph 
IS a histogram shoivmg the number of times a particular difference 
occuned between the two sets of results at this frequency In comparmg 
the results the ears have been treated as separate units , therefore each 
graph and histogram represents the measurements for 60 ears 

With reference to the graphs, pomts fallmg on the diagonal hne on 
each graph represent perfect agreement for the two systems and it will 
be seen how the results scatter about this hne At all the frequencies, 
there is a marked tendency for the pomts to fall below, and parallel to, 
the diagonal hne This mdicates that, for the majonty of the ears 
tested, system (B) gave a lower value of hearmg loss Also, the fact 
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Fig ic. 

that these points tend to form a straight line indicates a high degree of 
correlation between the two sets of measurements. 

In order to show how the agreement between the measurements 
varied with the test frequency, the product moment correlation coefficient 
(r) was calculated for each frequency, assuming a linear relationship 
between the two variables, and is given on the graphs. 

Examination of the coefficients for the frequencies 256, 512, 1024, 
2048, and 4096 c.p.s. shows that there is no significant difference between 
the values of (r) and therefore there is equal agreement between the 
results for each of these frequencies. For the frequencies 128 and 
8192 c.p.s. the values of (r) are lower and significantly different from 
those of the other frequencies. This suggests that the agreement 
betw'een the results for the two measuring systems depends upon the test 
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frequency used For the five frequencies m the octave range 256-4096 
c p s the agreement is very high but decreases for frequencies above and 
below this range This point is brought out more clearly by means of 
the histograms representing the differences obtained for the separate 
frequencies 

The mean product moment correlation coefficient giving the agree- 
ment between the two systems for all the test frequencies has been 
calculated from the chart of Fig 2 The value of (r) was o-qci, le 
more than 100 times the value of its standard error As an (r) twice 
the value of its standard error is significant for a probability of i m 20, 
it IS obvious that the degree of correlation is extremely high By a 
probability of i m 20 is meant that, if the measurements were repeated 
a number of times, deviations greater than those observed would occur 
on the average about once m every 20 tests 

For SIX out of the seven distributions shown m Fig i the most 
frequently occurring difference is 5 decibels and the distnbutions will 
be seen to be shifted in a positive direction relative to zero db on the 
difference scale A positive difference indicates that the value of heanng 
loss obtained was greater for system (A) If the two measunng systems 
were behaving m exactly the same manner, it would be reasonable to 
expect that the distributions would have their peaks at zero In order 
to determine if this shift was a significant indication of an effect operatmg 
in the experiment, the histograms were subjected to statistical analysis 

All data referring to the histograms are shown in Table 3 The 
vanous statistical factors have been calculated, assuming a normal 
distnbution for each histogram This assumption is approximately true, 
except for the histogram correspondmg to frequency iz8 As this 
histogram shows a wide departure from a normal distribution, use 
of statistical methods based on normality are, in this case, not strictly 
justified However, frequency iz8 has been treated as a normal dis- 
tnbution in order to obtain a rough indication of the behaviour of the 
two systems at this frequency 


Table 3 


Frequency 
c p s 

No of 
Results 
(N) 

Mean 

Value 

X 

Standard 

Frror 

X 

Standard 

Deviation 

(S) 

Range of 
Distri 
bution 

Result 
of t 
test 

J28 

60 

I 58 

±i 07 

±8 29 

35 

NS 

256 

60 

3 08 

±0 85 

±6 57 

35 

S 

512 

60 

5 33 

±0 77 

±5 97 

35 

s 

1024 

60 

5 16 

±0 90 

±6 95 

35 

s 

2048 

60 

3 91 

±0 84 

±6 52 

35 

s 

4096 

59 

5 51 

±0 79 

±6 15 

25 

s 

8192 

59 

7 37 

±i 28 

±9 93 

50 

s 


N S s=Not Significant S=Sigmficant 
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that these points tend to form a straight line indicates a high degree of 
correlation between the two sets of measurements. 

In order to show how the agreement between the measurements 
varied wth the test frequency, the product moment correlation coefficient 
(r) was calculated for each frequency, assuming a linear relationship 
between the two variables, and is given on the graphs. 

Examination of the coefficients for the frequencies 256, 5^2, 1024, 
2048, and 4096 c.p.s. shows that there is no significant difference between 
the values of (r) and therefore there is equal agreement between the 
results for each of these frequencies. For the frequencies 128 and 
8192 c.p.s. the values of (r) are lower and significantly different from 
those of the other frequencies. This suggests that the agreement 
between the results for the two measuring systems depends upon the test 
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From Table 3 it ^vill be seen how the mean values (X) and the standard 
deviations of the histograms vary with frequency. As the standard 
errors of the means are small, the mean values of the differences are 
significantly different from zero and unlikely to be due to the operation 
of pure chance, except for the frequency 128 c.p.s. This is borne out 
by results of the " t ” test which is a statistical test for determining 



MAGNITUDE OF DIFFERENCE IN DECIBELS. 

Fig 3 

whether a mean value is significantly different from zero. For the 
histogram of frequency 128, the scatter of the data relative to the mean 
is so great that the mean value is not a reliable indication of the difference 
between the two systems at this frequency. With the exception of the 
lowest and highest frequencies, the standard deviations are very nearly 
the same. 

For the test frequency 128 c.p.s. a possible explanation for the large 
value of the standard deviation is that the intensity of the low frequency 
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ambient noise present in one of the two booths changed suddenly from 
its average intensity to some other value. The probability that this 
was so is indicated by the fact that the differences between the results 
of the first 20 subjects show a distribution similar to that for other 
frequencies and it is only when the differences between the results for the 
last ten subjects are included that the histogram departs vddely from a 
normal distribution. It appears from this that a change occurred in the 
testing conditions towards the end of the experiment which affected the 
results at this frequency. 

The frequency distributions of Fig. i have been added together to 
form a single histogram. This is shown in Fig. 3 and represents the 
differences obtained for the seven test frequencies. As might be expected 
from Fig. i this histogram shows that 5 db. was the most frequently 
occurring difference, the other differences being almost equally distributed 
in both directions about this point. At the same time if all the differences 
within the range —10 db. to -j-io db- are added together they account 
for 85 per cent, of the total number. It will also be seen that differences 
as large as 30 db. occurred between successive measurements of a hearing 
loss but this only happened twice in 418 results. The mean value of the 
differences was 4-58 db., the standard error being ±0*39 db. and the 
standard deviation ±7*48 db. 

One interesting result of this first experiment is indicated in the 
histogram shown in figure 3. The most frequently occurring difference 
is +5 db. and this shows that there is a consistent difference between 
the results obtained with the two measuring systems. Further experi- 
ments were planned tO" examine the effect of various factors upon the 
audiometric measurements and it was expected that these experiments 
would also indicate the reason for this consistent difference. 

Experiment II 

3. Difference between Operators 

The technique used when measuring a subject’s hearing loss may 
vary considerably. For example, in the previous experiment, the 
technique employed by the two operators was not the same in that the 
operator of system (A) always commenced at the middle frequency 1024 
c.p.s. proceeding in octave steps to 8192 c.p.s. and then from 512 in 
octave steps down to 128 c.p.s. On the other hand, the operator of 
system (B) commenced at the frequency 128 and continued in octave 
steps to 8192 c.p.s. Another factor in the technique is the length of time 
for which the ear is stimulated by the pure tone. Since the machine 
was operated manually the time for which the tone was given depended 
upon the operator and could, therefore, have varied TOthin wide limits. 
This time factor can be important in determining the value of the hearing 
loss when approaching the threshold of hearing. 
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Then there is the point of expenence to be considered For instance, 
one operator had clinical expenence of audiometry covering a penod of 
nine years, but the other, whilst being associated with methods of 
measuring heanng, had never regularly used a pure tone audiometer 
before Therefore, owing to the large difference in expenence between 
the operators and such points as those mentioned above, the folloiving 
expenment was earned out with the object of determining the eSect of 
changing the operator 

In this investigation both operators measured the audiograms of a 
group of subjects under the same testing conditions and a companson 
of the results was made Since the testing conditions were the same m 
both cases then any significant difference between the results was a 
measure of the difference between the operators 

When measunng the audiogram, the method employed was the 
same as that described in Section 2 a and, as before, 30 subjects draira 
from a similar population were used 

The operators arc here referred to as " 0 ^ ” and " Oj ", " 0 ^ ” 
being the operator of system (A) in the first expenment and " 0 , " the 
operator of system (B) 

3A Subjects 

A list of the subjects, with a clinical diagnosis for each one is given 
in Table 4, and, separating the types of deafness into the same four 
categones as before, it was found that the numbers falling into each class 


were as follows 

(a) Perception deafness ii 

(b) Conduction deafness 10 

(cj Mixed deafness 2 

{d} Normal heanng 7 


It will be observed that the numbers occurrmg in each class for this 
and the previous expenment show good agreement 

3B Testing Procedure 

This was the same as that mentioned in Section 2B, but with the 
following exceptions 

1 Both operators used the same pure tone audiometer and testing 
booth desenbed in measunng system (A) 

2 It was arranged that practice effect, if any, between the first and 
second measurements of an audiogram should operate in such a 
manner as to affect the results obtained by the two operators to the 
same extent This was achieved by alloiving one half of the subjects 
to have their heanng tested first % operator “ 0,, ” and the other 
half to be given the first test by operator " 0, 
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ambient noise present in one of the two booths changed suddenly from 
its average intensity to some other value. The probability that this 
was so is indicated by the fact that the differences between the results 
of the first 20 subjects show a distribution similar to that for other 
frequencies and it is only when the differences between the results for the 
last ten subjects are included that the histogram departs \videly from a 
normal distribution. It appears from this that a change occurred in the 
testing conditions towards the end of the experiment which affected the 
results at this frequency. 

The frequency distributions of Fig. i have been added together to 
form a single histogram. This is shown in Fig. 3 and represents the 
differences obtained for the seven test frequencies. As might be expected 
from Fig. i this histogram shows that 5 db. was the most frequently 
occurring difference, the other differences being almost equally distributed 
in both directions about this point. At the same time if all the differences 
within the range —10 db. to +10 db. are added together they account 
for 85 per cent, of the total number. It will also be seen that differences 
as large as 30 db. occurred between successive measurements of a hearing 
loss but this only happened twice in 418 results. The mean value of the 
differences was 4-58 db., the standard error being ±0-39 db. and the 
standard deviation ±7-48 db. 

One interesting result of this first experiment is indicated in the 
histogram shown in figure 3. The most frequently occurring difference 
is +5 db. and this shows that there is a consistent difference between 
the results obtained with the two measuring systems. Further experi- 
ments were planned to -examine the effect of various factors upon the 
audiometric measurements and it was expected that these experiments 
would also indicate the reason for this consistent difference. 

Experiment II 

3. Difference between Operators 

The technique used when measuring a subject’s hearing loss may 
vary considerably. For example, in the previous experiment, the 
technique employed by the two operators was not the same in that the 
operator of system (A) always commenced at the middle frequency 1024 
c.p.s. proceeding in octave steps to 8192 c.p.s. and then from 512 in 
octave steps down to 128 c.p.s. On the other hand, the operator of 
system (B) commenced at the frequency 128 and continued in octav^e 
steps to 8192 c.p.s. Another factor in the technique is the length of time 
for which the ear is stimulated by the pure tone. Since the machine 
was operated manually the time for which the tone was given depended 
upon the operator and could, therefore, have varied within wide limits. 
This time factor can be important in determining the value of the hearing 
loss when approaching the threshold of hearing. 
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Then there is the point of expenence to be considered For instance, 
one operator had chnical expenence of audiometrj' covering a penod of 
nine years, hut the other, uhilst being associated inth methods of 
measunng heanng, had never regukrly used a pure tone audiometer 
before Therefore, ovnng to the large difference in expenence between 
the operators and such pomts as those mentioned above, the foflowmg 
experiment was earned out wnth the object of determmmg the effect of 
changing the operator 

In this investigation both operators measured the audiograms of a 
group of subjects under the same testing conditions and a companson 
of the results was made Since the testmg conditions were the same m 
both cases then any significant difference between the results was a 
measure of the difference between the operators 

WTien measunng the audiogram, the method employed was the 
same as that desenbed in Section 2V, and, as before 30 subjects drawn 
from a similar population were used 

The operators are here referred to as 0 , ’ and ' 0 , . 0 , ” 
bemg the operator of system (A) in the first expenment and 0, ' the 
operator of system (B) 

3A Subjects 

A list of the subjects, with a chnical diagnosis for each one is given 
in Table 4. and, separating the types of deafness into the same four 
categones as before, it was found that the numbers falling uito each class 


were as follows 

(а) Perception deafness 

(б) Conduction deafness 10 

(cj Mixed deafness 2 

(d) Normal hearing 7 


It will be observed that the numbers occurring m each class for this 
and the previous expenment show good agreement 

3B Testing Procedure 

This was the same as that mentioned in Section 2b, but with the 
following exceptions 

1 Both operators used the same pure tone audiometer and testmg 
booth desenfaed in measunng system (A) 

2 It was arranged that practice effect if any between the first and 
second measurements of an audiogram should operate m such a 
manner as to affect the results obtained by the tw 0 operators to the 
same extent This was achieved by allowing one hall of the subjects 
to have their heanng tested first by operator 0^ and the other 
half to be given the first test by operator 0, 
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Table 4. 


Case 

No. 

Clinical 
type of 
Deafness 

Aetiology 

Case 

No. 

Clinical 
type of 
Deafness 

Aetiology 

I. 

Conduction 

Inactive C.S.O.M. 

16. 

Perception 

Shell explosion 

2. 

Perception 

Aviation noise 
deafness 

17- 

Normal 

Inactive C.S.O.M. 

3- 

Perception 

Not known 

18. 

Perception 

Bomb explosion 

4- 

Conduction 

Middle Ear 
deafness 

19. 

Conduction 

Not known 

5- 

Perception 

Not knorvn 

20 

.Conduction 

Perforation Rt. T.M. 

6. 

Conduction 

Inactive C.S.O.M. 

21. 

Conduction 

Fibrosis-middle ear 

7- 

Normal 

Perforation Rt. 
T3Tnpanic Membrane 

22. 

Perception 

Active C.S.O.M. 

8. 

Perception 

Inactive C.S.O.M. 

23. 

Perception 

Aviation noise 
deafness 

External otitis 

9. 

Perception 

Aviation noise 
deafness 

24. 

Normal 

10, 

Normal 

Otitic barotrauma 

25. 

Mixed 

Not known 

II. 

Mixed 

Nasal obstruction 

26. 

Normal 

Otitic barotrauma 

12. 

Perception 

Aviation noise 
deafness 

27. 

Conduction 

Otosclerosis 

i3- 

Conduction 

Otosclerosis 

28. 

Normal 

Otitic barotrauma 

14. 

Conduction 

Active C.S.O.M. 

29. 

Normal 

Not known 

15- 

Perception 

Aviation noise 
deafness 

30- 

Conduction 

Not known 


3c. Results 

The audiograms obtained are shown tabulated in Table 5. The 
hearing loss in decibels obtained by the two operators for the same ear 
are shown listed side by side in columns headed “ 0^^ ” and “ 0„ 
These results are shown in graphical form in Fig. 4, and, as before, a 
separate graph and frequency distribution have been dra%vn for each 
frequency showing how well the hearing losses obtained by the operators 
agreed, and the number of times a particular difference between their 
results occurred. A positive difference indicates that a lower value of 
hearing loss was obtained by operator " 0^ ”. 

With reference to the graphs, points falling on the diagonal line 
represent perfect agreement between the two sets of measurements and 
it wall be seen that for each graph the points tend to distribute themselves 
evenly about this line. The correlation coefficient " r ” has been calcu- 
lated for each frequency and is shown listed on the appropriate graph. 
No significant difference exists between the separate values of "r", 
therefore, the degree of agreement between the two sets of results for 
each frequency is the same. Examination of the coefficients shows 
that they are, in general, higher than those obtained for the graphs of 
Fig. I. 

Since the agreement is the same for all the frequencies it follows 
that, although the background noise present in the testing booth was low 
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DIFFERENCES JN DBS 
Fw 4c 

frequency m character, vanations m its intensity did not have the effect 
of producing a Jarger scatter in the resuits for the lower frequencies 
It Will be remembered that the ambient noise, as measured by the General 
Radio Sound Level meter, fluctuated between 40 and 50 dbs above the 
standard reference level, and it seems that a variation in the noise intensity 
of this order may be tolerated inthout affecting the reliability of 
measurements made in the frequency range 128-8192 c p s 

From the chart of Fig 5 the mean correlation coefficient for the 
seven test frequencies has been calculated, giving the agreement between 
the results of the two operators This gave a value for " r ” of 0-950 
This value is significantly higher than that obtamed for the corresponding 
value of “ r ” in the previous expenraent (see Fig 2) indicating that 
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TABLE 5. 


HEARING LOSS IN DECIBELS. 


I 512 CPS. j 1024 CPS. j 2048 CPS, 


4096 CPS. 




8192 CPS. 



25 Right Ear 

35 

30 

50 

40 

30 

40 

10 

30 

10 

30 

55 

Left Ear 

20 

30 

25 

40 

15 

35 

10 

=0 

5 

5 

— 



27 

Right Ear | 

20 ' 

25 

! 25 1 

I 30 


Left Ear 

25 ' 

30 

! 25 1 

: 45 

28 

Right Ear , 

1 

10 1 

1 20 ! 

, 1 

! 10 : 

25 


Left Ear i 

10 

20 

1 *5 I 

30 

29 

Right Ear 

10 

j 35 ‘ 

1 25 ' 

20 

Left Ear 

0 

I ^ 

^ 5 : 

5 

30 

Right Ear ) 

30 

, 35 

; 40 1 

50 


Left Ear ' 

{ 

5 

1 5 

1 30 j 

I 35 



45 45 
20 15 
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Hearing Loss m decibels — Operator Frequency Distribution of Heanng 



R. E. C. Brown 

slightl}'- better agreement was obtained between consecutive measure- 
ments of a subject’s hearing loss when tested under the conditions 
existing in this experiment. This is, indeed, what might be expected 
since the number of possible variables operating in this experiment was 
less. 

Reference to the histograms of Fig. 4, representing the differences 
between the hearing losses, shows that each one tends to follow a normal 
distribution and, for five out of the seven distributions given, the peak 
occurs at zero db. on the difference scale. 


Table 6. 



1 

No. of 
Results 
(N) 

Mean 

Value 

X 

standard 

Error 

X 

Standard 

Deviation 

(S) 

Range of 
Distri- 
bution 

Result of 
" t ” test 

128 

60 

0-25 

±0-65 

± 5-10 

25 

N.S. 

256 

60 

— 0-83 

±0-85 

±6- 60 

30 

N.S. 

512 

60 

— 0-25 

±0-66 

±6-25 

30 

N.S. 

1024 

60 

0-33 

±0-70 

±6-50 

35 

N.S. 

2048 

60 

—0*91 

± 0-75 

±5-85 

30 

N.S. 

4096 

60 

1 —0*41 

±0-67 

1 ±5-20 

25 

N.S. 

8192 

59 

—0-50 

±0-90 

±6'90 

35 

N.S. 


N.S. =Not Significant. 


Table 6 fists the statistical data for the histograms and it will be seen 
that the mean value of each distribution is not significantly different 
from zero as showm by the result of the “ t” test. They could, therefore, 
be attributed to the operation of pure chance. This means that no 
reliable difference exists between the results of the two operators and, 
therefore, the different techniques which were used do not seem to be 
important. Also, if we take operator " ”, this being the one with the 

greater experience, as an example of a person fuUy trained in pure tone 
audiometry then the results show that a person can in a very short time 
become fully competent in the use of an audiometer. It will be 
remembered that in the previous experiment operator " 0„ ” using the 
audiometer for the first time tested 30 subjects. Therefore, since the 
results obtained by the two operators in this experiment were the same 
it would appear that operator “ ” after testing this number became 

equally efficient as operator ” 0 ,^ ”, It may, of course, be possible to 
achieve this degree of efficiency on even fewer cases but it seems that a 
person who is reasonably intelligent and sufficiently interested in the 
work wifi become proficient and accurate in the use of an audiometer after 
testing say 30 subjects. It may be argued that, owing to the large 
difference in the practice of audiometry between the two operators, the 
one with the greater experience would produce a more repeatable result. 
However, in Section 4 which deals with practice effect, it will be 
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shown that the method and technique of both operators are, m fact, 
equally reliable The grouped histogram of Fig 6 represents the 
differences obtained for the seven test frequencies It rvill be seen that 
this histogram follows very' closely that of Fig 3 with the exception that 
the peak of the distnbution occurs at zero db and that the standard 
deviation is slightly smaller The mean value of the distnbution was 



— 0-34 db and its standard deviation ±6 t db The mean value of the 
distnbution is not significantly different from zero 

From this histogram an attempt has been made to establish 
approximately how great the difference between measurements of a 
subject's heanng loss must be m order to indicate with a fair degree of 
certainty, that his threshold of heanng has changed The magnitude 
of this difference will largely depend upon the degree of certamty required 
It is common practice with measurements of this kind to apply what is 
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termed a " significance level ” to the measurements and the lowest degree 
of certainty generally accepted is a probability of -05. Applying the 
• 05 level of significance to the histogram of Fig. 6 shows that differences 
falling within the range of ±28 from the mean value — ^where S is the 
Standard deviation — cannot be attributed to any special cause. The 
number of differences coming %vithin this range make up approximately 
95 per cent, of the results in the distribution, therefore 5 per cent, or one 
in every twenty of them fall outside this range. Differences of ±12 db. 
from the mean value may therefore, be expected without indicating a 
change in a subject's threshold of hearing. Differences greater than this, 
however, may be attributed to a change of threshold, the odds against 
such a difference occurring by chance being at least 19 ; i. 

Care must be taken in appl5dng this reasoning to the actual audio- 
grams since in this experiment a total of 14 results was obtained for each 
subject, i.e. seven results for each ear, and it is therefore, not unlikely 
that one of these results ^vitl deviate by an amount greater than 12 db. 
owing to chance. When comparing audiograms of a subject’s hearing 
loss on the same measuring system, a working rule that might prove 
satisfactory is one whereby two or more consecutive differences greater 
than 10 db. in the same direction be taken as a reliable indication that a 
change in the subject’s hearing has taken place. The probability of this 
occurring by chance is very small. 

Experiment III 

4. Practice Effect 

In the first experiment all the subjects were tested firstly on system 
(A) and then on system (B) and in no case was this order reversed. It 
was possible that the effect of practice on the part of the subject might 
have been partly or wholly responsible for the mean value of the frequency 
distribution being significantly different from zero. The object of this 
experiment was, therefore, to discover to what extent practice affects a 
second measurement and at the same time to show the variation obtained 
by one operator when measuring two consecutive audiograms of the 
same subject. 

The method, audiometer and testing booth used were the same as in 
system (A) described in Experiment I. The operator selected for making 
the measurements was operator “ 0,^ ” of the previous experiment. 
It was thought that by using a fuUy experienced operator there would be 
less variation on the part of the operator, and, therefore, a more reliable 
measurement of practice effect might be obtained. 

WTien measuring the audiograms of the subjects, the following 
routine was adopted. The subject sat in the testing booth and his hearing 
loss for the seven test frequencies was measured, first on one ear and 
then on the other. After a time interval of approximatety one hour, 
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the subject returned to the booth and the complete senes of measurements 
was repeated exactly as before 


Table 7 


Case 

No 

Chmcal 
t^-pe of 
Deafness 

Aetiology 

Case 

1 No 

Clinical 
tj-pe of 
Deafness 

Aetiology 

1 

Perception 

Scarred TM Rt 

Ns 

Conduction 

Otosclerosis 

2 

Conduction 

Inactive C S O M 

*7 

Conduction 

Inactive C S 0 M 

3 

Conduction 

Inactive C S 0 M 
Perfo’-ation T RI 

x 8 

ilixed 

Not known 

A 

Normal 

Inactive C S 0 M 

19 

Normal 

Eustachian 

Insufficiency 

5 

Conduction 

Otosclerosis 

20 

Muced 

Not known 

b 

Conduction 

Otosclerosis 

23 

Conduction 

Inactive C S 0 M 

7 

Perception 

Aviation noise 
deafness 

Otosclerosis 

22 

Perception 

Bomb explosion 

8 

Conduction 

23 

Mixed 

Not knoivn 

9 

Normal 

Eustachian 

Insufficiency 

24 

Conduction 

Otitic barotrauma 

10 

Conducfaon 

Exudative Otitis 

Media 

25 

Conduction 

Inactive C S 0 M 

31 

Conduction 

Inactive C S 0 M 

26 

Conduction 

Inactive C S O M 

32 

Perception 

Bomb explosion 

27 

Normal 

Eustachian 

Insufficiency 


Conduction 

Inactive C S 0 M 

28 

Conduction 

Otosclerosis 

u 

Perception 

Aviation noise ! 

29 

Conduction 

Inactive C S 0 M 

15 

Perception 

Not known 

30 

Conduction 

Inactive C S O M 


In an expenment of this kind it is very difficult for the operator, 
when carrying out the second test, not to be influenced to some degree 
by the results of the first test An attempt to overcome this was made 
by the operator measurmg the audiograms of five subjects one after the 
other and then re-testing them m the same order as before By this 
means four different audiograms were obtamed before a repeat measure- 
ment on the first subject took place Also the results of the first and 
second tests were recorded on separate cards and no companson between 
any two sets of audiograms was made until the total number of subjects 
had been tested 

4 A Subjects 

The same number of subjects as before, drawn from a similar 
population, was used and TaWe ^ shows a chmcal diagnosis together 
with the type of deafness for each one This time the number of subjects 


in each class was 

(a) Perception deafness . . . . 6 

{b) Conduction deafness . . . . 17 

(c) Mixed deafness 3 

(li) Normal hearmg 4 


It will be observed that the numbers occumng in each group are simdar 
to those used in the other experiments 
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1 Right Ear 

30 

30 

Left Ear 

=5 ! 

: 

2 Right Ear 

35 


Left Ear 

30 

1 

1 3° 

^ Right Ear 

20 

5 

Left Ear 

50 1 

50 


3 

Right Ear 
Left Ear 

6 

Right Ear 
Left Ear 

7 

Right Ear 
Left'Ear 

8 

Right Ear 
Left Ear 

9 

Right Ear 
Left Ear 

10 

Right Ear 
Left Ear 

IX 

Right Ear 
Left Ear 

13 

Right Ear 
Left Ear 

*3 

Right Ear 
Left Ear 

14 

Right Ear 
Left Ear 

15 

Right Ear 
Left Ear 

x 6 

Right Ear 
L-cft Ear 


18 

Right Ear 
Left Ear 

19 

Right Ear 
Left Ear 

20 

Right Ear 
Left Ear 

21 

Right Ear 
Left Ear 

33 

Right Ear 
Left Ear 

23 

Right Ear 
Left Ear 

24 

Right Ear 
Left Ear 

25 

Right Ear 
JLcft Ear 

26 

Right Ear 
Left Ear 

27 

Right Ear 
Left Ear 

28 

Right Ear 
Left Ear 

29 

Right Ear 
Xjnii Ear 

30 

Right Ear j 
ijcit Ear 1 


30 

1 25 

15 

‘ 10 

30 

1 '3 

5 ; 


10 ' 

' 5 

40 j 

[ 40 

zo j 

10 

10 1 

10 

40 

35 

45 

50 



5X2 
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Table 9. 


No. of 

Frequency Results 
c.p.s. (N) 


128 

i 

60 

256 

60 

512 

60 

1024 

Go 

2048 

60 

4096 

Go 

8192 

58 



standard 

Standard 

' Range of 


Error 

Deviation 

Distri- 

Result of 

(X) 

(S) 

bution 

" t ” test 

±0-86 

±5-90 

30 

N.S. 

±0-68 

±5-26 

20 

N.S. 

±0-56 

±4-36 

20 

N.S. 

±0-75 

±5-82 

30 

N.S. 

±0-58 

±4’5 

30 

N.S. 

±0-90 

±5-36 

25 

N.S. 

±0-95 

±7-1 

35 

N.S. 



-20 -15 -10 -5 0 5 10 15 20 25 30 
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Table 9 lists the statistical data for the histogram The mean values 
of the differences for the seven distnbutions are not significantly different 
from zero and this indicates that no improvement took place on the 
second attempt for any of the test frequencies 

In the same manner as before, the individual histograms have been 
combined to form one complete frequency distribution representing all 
the differences and this is shown m Fig 8 The mean value of the dis- 
tnbution X IS o • 40 db and its standard denation is ±6-04 db Although 
the mean value is positive, which is what one would expect if the effect of 
practice is to lower the threshold, it is not large enough to be significantly 
different from zero 

It appears then from the results of this expenment that practice 
effect does not improve a second measurement It may seem at first 
sight that this is rather a surprising result But it must be remembered 
that, m all, fourteen judgments had already been made by each person 
before commencing the second test Assuming that the frequency of the 
testmg tone had no effect on a judgment then it is not surpnsing to find 
that no marked improvement takes place on the second measurement 
The correlation chart for this expenment is given in Fig 9 

It will be remembered that in the expenment dealmg with the 
operators it was shown that there was no difference between results 
obtained by the two operators Further information on this point is 
provnded by this expenment If both operators are equally reliable, 
then the agreement beta een test — retest for two operators, should be of 
the same order as the agreement between test — retest by one of the 
operators That this is true can be seen by comparing the correlation 
coefficients of this and the previous expenment It wiU be seen from 
Figs 5 and 9, that the value of “ r " in both cases is the same Again, 
if practice effect is negligible then the mean value of the two grouped 
histograms should also be the same A companson of Figs 6 and 8 shows 
that the values are approximately equal 

Now the testmg conditions for this expenment are similar to those 
existing when a patient regularly attends an otologist and has his hearmg 
tested by the same measunng system each time Therefore, assummg 
the patient's hearmg has not changed, then the venations between 
successive measurements obtamed m this expenment will serve as an 
indication of the vanations to be expected by the otologist when he 
carnes out repeat measurements 

Experiment IV 

5 Calibration of Aobiometers 

The purpose of this expenment was to check the threshold cahbration 
of the tno machines and to discover by how ranch they differed The 
best method of domg this was to measure the threshold of a single group 
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of young people on the two audiometers Unfortunately, practical 
difficulties prevented the adoption of this method, and therefore a different 
group of subjects was used for each audiometer For Audiometer " A ” 
a group of 35 young people was tested whose mean age was 21 years 
The group for Audiometer " B ” consisted of 27 subjects whose mean 
age was 24 years The heanng of all subjects was normal as far as could 
be ascertained by tests other than by usmg an audiometer 

The subjects used were medical students from the Middlesex Hospital, 
who volunteered to take part in the test It was not possible in this case 
to use Air Force personnel for the measurements since a high percentage 
would have been members of aircrew who had probably spent a consider- 
able time m high intensity noise fields such as occur m aircraft dunng 
flight It was, therefore, possible that they might have had some degree 
of heanng loss which rendered them unsuitable for the test 

Each student who came to be tested was given a climcal examination 
by the ENT Speciahst If, after making his examination, the speciahst 
was satisfied that there was no obvious reason why the subject should 
not have a normal threshold response he was passed as a suitable subject 
for the test 

The method of obtaining the audiogram was the same as before and 
each audiometer was used under the same testing conditions 

5A Results 

Fig 10 shows the distnbutions of the heanng loss for each frequency 
and the mean value X of each distnbution has been taken as the figure 
for companson with the zero readmg on the dial of the audiometer It 
iviU be seen that for Audiometer " B ”, with the exception of one frequency 
the mean values of the separate distnbutions were withm 5 db of the 
mdicated zero, but for machine ‘ A , three frequencies show a mean 
greater than 5 db The mean values of the distnbutions and the 
differences between them are shown in Table 10 


Table io 


Frequency 
c p s 


Xb 


128 

2 71 

4 40 

— I 69 

256 

5 61 

6 20 

-0 59 

512 

4 71 

4 30 

0 41 

1024 

1 07 

3 30 

-2 23 

2048 

~0 21 

2 60 

— 2 81 

4096 

7 85 

4 50 

3 35 

8192 

7 50 

0 6 

6 90 


The results of this expenment show that there was a difference m the 
calibration of the two audiometers at some frequencies but there is not 
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sufficient evidence to show that these differences are entirely responsible 
for the consistent difference which appears in the results of Experiment I. 
It is clear, however, that the magnitude of the differences between the 
measurements obtained from the two machines is greater than that of 
the differences established in Experiments II and III. 

As a matter of interest a grouped histogram was made of the hearing 
losses for the separate frequency distributions of Audiometer '* A 
The standard de\’iation for this histogram was found to be ±5'S5 
This shows that the scatter of the hearing losses for the normal subjects 
was of the same order as the scatter of the differences betvveen the results 
of the previous experiments. 
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Summary of Results 

It has been shown that, when a group of subjects had their hearing 
losses tested first on one system and then on another one which was very 
similar the agreement between the two sets of measurements was 
extremely high, the correlation coefficient bemg o gai For ail the 
differences obtained the mean value was 4 58 db and the scatter of the 
differences relative to the mean m terms of the standard deviation (S) 
was ±7-48 db If the vanations obtamed by using the two similar 
systems is representative of what is likely to occur in practice then 
differences between measurements at any frequency fallmg within the 
range of +15 db can be expected to occur and should not be taken 
as a reliable mdication that a subject’s heanng has changed Therefore, 
m order to be able to say with a fair degree of certainty that a change 
in a subject’s hearing has taken place, differences greater than ±13 db 
should occur between measurements This, of course, assumes that no 
change takes place in the testmg conditions and that the calibration 
of the two audiometers does not differ at any time 

When, however, measurements were repeated on the same system, 
the agreement between the results improved as shown by the fact that 
the correlation coefficient increased to o 95 The mean value of the 
differences in this case was — o 34 db and the standard deviation was 
±6 I db So working to the nearest unit of 5 db then, m these circum- 
stances, differences greater than + 10 db should occur between measure- 
ments at any frequency before they can be taken to indicate a change 
m the subject's hearmg 

With the exception of the first experiment, the measurements at 
each frequency were found to be equally reliable when a background 
noise of intensity level 40-50 db above the standard level was present m 
the testing booth This does not necessanly mean to say that each of the 
tones at threshold level was equally easy to hear but rather that no one 
frequency produced results which showed better agreement than another 
When two operators, using different techniques but the same method 
of determmmg threshold, each tested the heanng of the same group of 
subjects no significant difference between the results could be found 
From a knowledge of the expenence of audiometry possessed by each 
operator and the results obtained, it has been shown that a person with 
no previous expenence of audiometry may become rehable in the 
measurement of audiograms after testmg about 30 subjects 

No improvement could be found in the hearing losses for a group of 
subjects when the audiograms were repeated under the same conditions 
This shows that the effect of practice on the part of the subject did not 
produce a lower value of heanng loss Of course, it does not follow that, 
in individual cases, a second test on a patient null not show a different 
result from that of the first, smce it is qmte likely to occur m practice that 
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sufficient care has not been taken by the operator in ensuring that the 
patient is completely familiar with the test before making any measure- 
ments. Again, difficulty may be experienced when dealing mth very 
deaf people or children whose hearing is being tested for the first time 
and successive measurements may show improvement. But, in general, 
if the test is properly given, it can be said that no reliable improvement 
takes place on a second measurement. 

\!\Tien checking the threshold calibrations of the two audiometers 
it was found that the dial readings differed slightly from the true value. 
Taking the zero reading on the hearing loss dial as the figure for com- 
parison then the maximum error from the indicated zero occurring at 
any one of the octave frequencies 128-8192 c.p.s. was 7-85 db. for one of 
the machines and 6*2 db. for the other. 

The author wishes to thank Dr. D. B. Fry, University College, London 
and Mr. G. E. Swindell, Marischal College, Aberdeen for their many 
valuable suggestions in the preparation of this report. 



METASTATIC BRAIN ABSCESSES AND 
ENCEPHALITIS OF OTITIC ORIGIN 

Bj P G GERLINGS (Amsterdam)* 

Metastatic brain abscesses can exceptionally be found m caces of 
inflammatory processes of the ear Up to 1939 about 30 cases hat e b«^, 
published in literature (Seeburg) 

Etiology As a rule metastatic bram abscesses develop as a oomph- 
cation of a lateral sinus phlebitis following up an acute or chronic otilis 
media Thus they are often combined with metastases in other organs 
lung, spleen, hver and kidney In some cases the metastases are confined 
to the bram (Fruhwald) In cases, m which the sinus transversus and 
other dural smuses were not affected, KOmer supposed an osteophlebitic 
pyaemia to be present 

Pathology The abscesses are an exception to the rule of KomfT 
that bram abscesses, onginating from the temporal bone, arc found m 
the neighbourhood of the pnmary focus Predilection for a certain 
localization does not exist These abscesses are found as well in the 
temporal lobe (Fruhwald), panetal lobe (Bneger), frontal lobe (Bondy, 
Forselles), occipital lobe (Hofer) as m the cerebellum (Lund, Bchlau, 
Meurmann) and m the basal ganglia (Schwartze, Calicetti, Forselks) 
Multiple abscesses were also seen (Urbantschitsch, Krepuschka, Hoftr) 

A group apart is formed by the bram abscesses caused bv a thrombosis 
of the vein of Trolard (and Vv fossre Sylvii) in which an abscess m tho 
motonc cerebral cortex develops (Hegener) or along the venae cerebri 
inff , after which an abscess in the cerebellum can be found Marx 
mentions a case in which the infection reached the basal ganglia and the 
internal capsule To this group also partly belong the otogenic frontal 
lobe abscesses described bj Courville and Nielsen 

Frequency In 61 bram abscesses Lund found once and m 40 bram 
abscesses Meurmann three times a metastatic bram abscess In 139 
cases of sepsis after otogenic sinus thrombosis Fruhwald found 5 
metastatic bram abscesses 

Symptomatology The symptoms of the metastatically developing 
bram abscess do not differ from those generally caused by a brain abscess 
The well known paucity of symptoms was reason that often an abscess 
was not found before the autopsy 


* From the Otolaryngological Department University of Amsterdam 
Professor dr A de ICle>n 


Director 
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Especially in those cases in which crossed focal symptoms are present, 
the explanation of the symptoms may cause difficulties especially when 
the clinical picture of the otogenic pyemia is no longer present. 

Generally it can be said that focal symptoms do not belong to the 
picture of the otogenic sinus phlebitis. 

Diagnosis. In difficult cases neuro-surgical assistance cannot be 
dispensed with (ventriculography, exploration). 

Crossed focal symptoms in metastatic brain abscesses were seen a.o. 
by Forselles. Some other clinical pictures can give the same sjunptoms 
(pseudo brain abscess, Adson) : 

a. Otogenic encephalitis (see Case III). 

b. Diffuse cerebral circulatory disorders. At the autopsy of some 
cases of lateral sinus phlebitis with typical crossed focal symptoms 
Ha5Tnann found only slight disorders, mainly venous thrombosis of the 
■crossed side. Closely allied are the symptoms' in cases of otogenic 
hydrocephalus (Symonds, Bourgeois, Asherson). 

c. Otogenic meningo-encephalitis collateralis. From the group of 
pseudo brain abscesses Ramadier separated a certain clinical picture 
which he described as “ otogenic meningo-encephalitis collateralis ” 
and which is characterized by : 

1. The extensiveness of the focal process ; nohvithstanding the short 
duration of the disease ; 

2. The transitory course ; 

3. Often crossed focal symptoms. 

The cause of the focal symptoms is cast about for in a collateral 
inflammation or oedema of the brain in otogenic meningitis. The latter 
may, in certain cases, occur simultaneously \vith a lateral sinus phlebitis. 

Brunner pointed to the fact that the most frequent form of aphasia, 
the amnesic one, is not certainly due to a suppuration in the temporal 
lobe. Already Kbmer knew that otogenic meningitis is sometimes 
running the course of a focal process so that one is apt to suppose a brain 
abscess with secondary meningitis. The symptoms of the lepto- 
meningitis are in no small measure dependent on the localization of the 
inflammatory process which may also cause a contralateral localization. 

Prognosis. None of the cases, published in literature, recovered. 

Therapy. The improvement of the neurological diagnosis and of the 
neuro-surgery, together vith the administration of the newer chemo- 
therapeutics and antibiotics, justify an expectation of better future 
results. 

The following cases were observed in our clinic. 

€ase I. 

Girl, aged 9 years. During the last 3 years discharge from left ear, slightly 
fcEtid. Now and then pain in the ear, treated wth red lamp-radiation in spring 
1936. End of August 1936, patient had a fall from a bicycle after which she 
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was drowsy. No vomiting, three weeks before admission pain in leit car with 
fever, one week thereafter headache above left eye. Temperature dropped 
When there was pain, patient was somewhat dull, sometimes she complained 
of double vision, sometimes she could not think of the names of persons and 
things. Eight days ago the headache became suddenly worse, also pain in 
left back of the head. Dr. Roozendaal, called in consultation advised 
admittance to the Municipal Hospital, Zaandam. On December loth h 
performed a radical mastoidectomy on the left side (forward position of th'' 
sigmoid sinus, dura of middle cranial fossa w'as exposed, normal). Temnc " 
ture remained high, at night patient was disordered, headache (diplopial 
Examination on December 14th (Department Professor Brouwer) Pati 
is severely ill, pale, emaciated. Pulse 134, temperature 10 ^ \ 

^ 1 .• ^ and 


lungs normal. Patient is righthanded. Neck stiffness, pronounced 


of Kemig on the left, indicated on the right, Visus | on both sides Fu 
on both sides the nasal side of the papilla is somewhat raised, surround' 
vague, vessels too much twisted. Fields of vision : right-sided' homonv ^ 
hemianopsy. Slight abducens paresis on the right. Cornea reflexes nr 
on both sides. Blood picture : 19,850 white blood, cells, 1431 pej. 
cells ; anaemia ; hemoglobin 56 per cent. Finger to nose not as well exc'cLM 
on the left as on the right. No spontaneous past-pointing. No dviu^' 

L idt?cmd+rtii fr{r»r»e_ an/d /*U10. 


dochokinesis, no dysmetria. Biceps- triceps- and tendon reflexes 


UR. 


Abdominal reflexes low, R<L. Knee tendon reflex -f, R=L; Ach^ii 
tendon reflexes +, R>L, Striimpell on both sides, Rossolimo R i 
Bechterew R==:L. Motility no disorders. Sensitiveness : hyperjesthesia ( ' 
pain on the whole body, L<R, Complete sensory and amnesic anh * 
without ataxia, with a tendency to perseveration of words. Diagno^^^ 
otogenic brain abscess, encapsulated, in left temporal lobe. ^ 

December 12th, Brain puncture in temporal lobe negative. After tv, 
operation continuous intermittent fever up to 104® and above. 

December 20th- Far behind the mastoid wound a tender fiuctuat' 
swelling has developed ; on incision much pus (Gram-positive coccus, 
negative). ® 

December 31st. From the incision-opening (December 20th) still 
Operation : a large opening is made. In bone round opening from which soi^ 
pus. The bone is necrotic. On nibbling, suddenly much pus, ±100 c ^ 
yellow-green, thin. There is an abscess-cavity occipitally, just above th' 
tentorium cerebelli (culture: pneumococcus and staphylococcus). 

January ist. In the lower posterior part of the left lung infiltration \vith 
pleuritis. 

January 5th. Since some days condition is deteriorating, pulse bad 
pronounced dyspnoea, high temperature, disordered. Expired. ’ 

Autopsy. (Professor Deelman.) 

Thrombosis sinus transversus, leptomeningitis, abscessus cerebri, pleuritis 
sero-fibrinosa, abscessus pulmonum, pneumonia lobularis duplex. 

Brain Autopsy. 

Behind left ear granulating cleaned wound of mastoid operation. 
occipitally-ward in occipital bone there is a gap wth a diameter of i I 
the edges of the hiatus are nibbled and necrotic. Here the dura is gir 
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discoloured, adherent to the surface of the brain which are fluctuating. For 
the rest bilaterally equal not verj' firm elastic consistenc3^ On cutting, in 
the sinus transversus, beside a yellow-red lard}' coagulation on the foreside 
a parietal piece of thrombus of about 2 cm., bordering on the posterior wall 
of the os petrosum (Fig. 1). Examination after fixation under the dura, 
which is attached to the surface of the brain, an abscess-cavity of the size of 
a walnut is seen with very' thin, scarcely identifiable fibrous wall and greenish 
contents (Fig. 2). 

Epicrisis Case I. 

A girl, 9 years of age, was operated upon elsewhere because of a chronic 
otitis media on the left and acute exacerbation. Hereafter temperature 
remained high, slight meningeal symptoms developed, right-sided homonj'mous 
hemianopsia and a complete sensory and amnesic aphasia. Puncture of the 
temporal lobe as well as of the sinus transversus were negative. On re- 
operation, three weeks after the first one, a brain-abscess in the occipital lobe 
was found with local osteomyelitis of the bone. At the autopsy a small 
parietal thrombus in the sinus transversus proved to be the cause. 

Case II. 

Girl, aged 7 years. April 1941, earache and high temperature. The right 
tympanic membrane was red, after some days a swelling behind the ear 
developed, after incision much discharge of pus. Temperature, however, 
remained septic so that a mastoid operation was performed. Recovery, 
however, did not make progress. 

On July 6th, patient became delirious. No headache, not sick, no 
vomiting. Pulse rate 109. Distinct sensory and amnesic aphasia. Ab- 
dominal reflexes on the right absent, on the left present R>L. Knee tendon- 
and Achilles tendon reflexes bilaterally S3nnmetric. No pathological foot-sole 
refle.xes, no hemianopsia. Periostal reflexes of the arms : on the right somewhat 
higher than on the left. Tendon reflexes on the arms bilaterally similar. 
Fundi oculi : acute engorgement with haemorrhage and exudate. Conclusion 
(Professor Brouwer) : left-sided temporal focus. 

July 9th. Examination of the ear. Tympanic membranes bilaterally 
normal. Wiispering voice, right ear 2 metres, left ear 6 metres. '\'’estibular 
examination ; no spontaneous nystagmus, no position nystagmus ; with cold 
and warm water left labyrinth can easily be stimulated. Rontgenological 
examination : fairh' pronounced pneumatization, cells clear, on the right 
still some blurred cells, the cranial sutures are much widened, the right temporal 
bone is very' thin. Pressure right ventricle 420 mm., the left ventricle cannot 
be found. Ventriculograph}' ; after removal of 20 c.c. of liquor and blowing 
in of 15 c.c. of air on the right occipitally' ; the third ventricle also contains 
air, the whole is displaced to the right. The air does not pass to the left. 
Spinal fluid; Nonne — , Pandj' Cell count: 

S poljTnorph. nuclears + i lymphoc. 

3 

July I2th. Distinct facial paralysis on the right, slight paresis right arm, 
temperature 102 -6. 

July 15th. Operation (Dr. Lenshoek). Behind the left ear and above the 
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mastoid a bore-hole is made On puncture posteriorly upward at ± 4 cm a 
capsule IS felt and after bonng yellow green pus excretes Total amount 
15 c c (Pneumococcus mucosus) Injection of 5 c c of thorotrast Left sided 
•paneto occipital abscess, diameter ifc 4 cm 

July 2ist A swelling with fluctuation develops on the head, somewhat 
behind the bregma Incision there was exposure of the bone, no communi- 
cation with mastoid wound 

July 25th Administration of prontosil Temperature normal 
July 28th The right sided paresis becomes more pronounced 
July 31st Patient is dull, complains of headache Bore hole made near 
the abscess is enlarged to the extent of a guilder Incision of dura After 
puncture pus spouts out Between dura and bone vioform-tampons with 
iodide in order to cause adhesion 

August 2nd Outer wall abscess removed The lower side of the abscess 
membrane raises to the level of the bone 

August i6th Fistal in old mastoid scar on the right, 2 cm behind which a 
thickening of the skin, very tender on pressure From the fistal much pus 
Auditory meatus dry Area under tip of the mastoid slightly swollen 

Operation (Professor De Kleyn) Pievious mastoid cavity is filled with 
grey granulations and some pus Transversal incision backwards Between 
the tip of mastoid and the skin is a membrane, probably obstructing the 
mastoid cavity After removal of the membrane a large pocket is found, 
penetratmg between the jugular muscles about 4 5 cm (mastoiditis of Bezold) 
Tip of mastoid is much impaired, bone soft, cells filled with pale granulations 
Culture from the pus of mastoid and neck abscess Pneumococcus mucosus 
August 25th Temperature loi* 3 No longer pus in abscess cavity 
August 28th Since yesterday general condition deteriorating Tempera- 
ture 102 2 The child is drowsy and paler Distinct hemiparesis on the 
right, pronounced aphatic disturbance of speech Probably no hemioanopsia 
Fundi oculi bilaterally white papilla, edge somewhat unsharp No distinct 
difference in level 

September i8th Brain hernia has markedly increased Puncture 20 c c 
green pus, 3 c c thorotrast X-ray picture temporally a second abscess is 
found, extending occipitally 

September 20th Pus removed, 15 c c 

September 21st Notwithstanding repeated puncture general condition 
worse 

October ist Expired 
Autopsy (Professor Deelman ) 

Otitis media on the right, brain abscess on the left, osteomyelitis of the 
cranial roof 
Brain Autopsy 

In the cranial roof at the place of the scars and the brain hernia, an 
opening of the size of a guilder In the centre of the cranial roof above the 
sinus sagittalis defect of bone with irregular edge (osteomyelitis) On the 
back head ventncle puncture bore openings The dura is smoothly braced 
sagittal sinus and lateral sinus are completely obliterated, from the sagittal 
sinus yellowish green thick discharge Subarachnoidally much thin clear 

529 


P. G. Gerlings 

fluid. The left parieto-temporal lobe is wider than the right one. The gyri 
are markedly flattened, sulci narrow. The temporal lobe feels fluctuating. 
Pressure-resorption of the lamina cribrosa. Brain after fixation : deep in 
left hemisphere an abscess, of the size of an orange, filled wth yellowish-green 
pus and a thick membrane of 1-2 cm. is found. Pronounced displacement. 
Temporally on the left a small collapsed bloody cavity (probably the first 
operated abscess). Beside it still three small abscesses (Fig. 3). 

Epicrisis Case II. 

This girl was admitted into the department of Professor Brouwer, owing 
to a sensory and amnesic aphasia, developing three months after a mastoiditis 
on the right (operation). Diagnosis : left-sided temporal focus. The latter 
was found by Dr. Lenshoek after ventriculography and injections of thorotrast. 
Re-operation on the right mastoid : a cavity filled with pus was found, pene- 
trating into the jugular muscles. At the autopsy the lumen of the sinus 
transversus appeared to be obliterated completely. In the left hemisphere a 
large abscess, with thick membrane and very pronounced displacement was 
found, at the top of the hemisphere also some smaller abscesses. 

Case III. 

Girl, aged 7 years, developed an earache on the right with deafness, four 
weeks ago during measles. Spontaneous thin yellowish discharge, which,* 
during the last days, became thicker and green. No discharge from ear in the 
last two days. High temperature (104) during last two weeks. Fourteen days 
ago suddenly severe pain in both legs, especially in the feet and bends of the 
knees. Since some days thickness and redness. Since ten days, dyspnoea, 
some coughing, no expectoration, sometimes pain in her side and chest. 

May 29th. Patient is severely ill, does not react to addressing. Strongly 
emaciated, anemic, dyspnoeic, nostril-respiration. Pulse frequent, small, 
regular. Head and eyes turned to the left, nystagmus -»-L. Pupils 
moderate^ wide, equal, round, react to light. Sometimes spasmodic con- 
traction of the left part of the face, whereas the right part is quiet (facial 
paresis). Lungs : dullness in lower lobes, with moist small vesicular rales. 

Heart, no disorders, abdominal reflexes bilaterally present but lower on 
the right. Right arm and leg are constantly drawn up, but can be straightened, 
although \vith resistance. When the head is turned to the left, the right arm 
becomes supple, the right leg moderate, the left arm tonic. Knee tendon and 
Achilles tendon reflexes +, R=L. Striimpell reflex +, R. and L. Right 
knee is swollen and red, right foot reddish-blue discoloured, especially the 
foot-sole. Urine : trace albumen, sugar negative, sediment many erythro- 
cytes and leucocytes. Blood picture : hremoglobin 55 per cent., red blood 
cells 2,960,000. White blood cells 16,900. Spinal fluid : pressure 150 mm., 
respirator}' and pulse pulsations positive, cell count 

628 p olymorph, nuclears + 48 lymph. 

3 

Right ear, large central perforation, moderate non-foetid discharge. Left ear, 
tympanic membrane normal, auditory status cannot be made. Caloric 
examination : 25 c.c., 20° A.D. ; Ny->-L (pronounced) ; 25 c.c., 20 
Nyst.->R ; 50 c.c., 48° A.D., no distinct horizontal nystagmus, 50 c.c., 48° 
A.S. : Nyst.->-R (slight). 
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Internal examination : measles, encephalitis, bronchopneumonia, otitis 
media. Therapy ; administration of cibazol. 

Neurological e,xamination (Dr. Biemond) : the most outstanding features 
of the neurological picture are the right-sided central facial paresis, the 
“ deviation conjugee ” and the paresis of the right leg and arm. It is striking 
that the patient does not speak much (aphasia). Fundi oculi ; no disorders 
on the right, on the left it is difficult to see the fundus. 

Conclusion : probably cerebral process on the left (abscess). 

May 30th, 1943. The child does not say anything yet, but does sometimes 
act upon an order. Head is now lying straight, eyes are deviated to the left. 
Facial paresis on the right (central). Probably paresis of the right arm and 
leg, although these are still drawn up. No Babinski. Abdominal reflexes 
R=!L. Pupils react normally, R=L. Fundi oculi on the >eft : scar of choroid- 
itis ; on the right : s'ight swelling of the papilla. 

May 31st. Blood culture ; hsmolytic streptococcus. Blood transfusion 
of 250 c.c. (blood group B), 

June ist. Condition the same. The left arm seems to be somewhat less 
spastic and its spontaneous movements are easier. Sedimentation rate 
143/150. Polymorph, nuclears 16,200 (19 per cent, stab cells) non-toxic. 

June and. Right ear dry perforation, left ear tympanic membrane normal. 
Prontosil. 

June 7th. The streptococcus is most sensitive to sulphanilamide. General 
condition has improved since May 31st. Blood transfusion 250 c.c, 

June 8th. Only slight discharge from right ear (after removal of cerumen). 

June gth. Blood transfusion 350 c.c. Blood culture : hsemolytic 
streptococcus, culture from right ear negative, 

June loth. Opening of tight mastoid on account of continuous high fever 
(notwithstanding administration of prontosil) and deterioration of general 
condition and of previous right-sided otitis. Until now this operation had 
been delayed as there was less discharge irom the right ear and the general 
condition was very bad. An operation was also less advisable owing to a 
brain process on the other side. Intention was to transmit patient to the 
Department of Neuro-Surgery as soon as the condition permitted. 

Under the corticalis a large cavity was found, filled with thick pus 
(mastoid culture negative). Lateral sinus lies free in this space and looks normal. 
Puncture of sinus: pure blood, culture negative. Blood transfusion 500 c.c. 

June nth. Expired. 

Autopsy (Professor Deelman). 

Status post operationem, operation wound of the mastoid-operation on 
the right. Pleuiitis fibrinosa et fibrosa sin. Pulmonary infarct. Broncho- 
pneumonia. Heart abscess, endocarditis acuta valvularis mitralis. Spleen 
and kidney infarct. PimiUiit infiammaiion of brain substance of the left basal 
ganglia. 

Section of the skull : the left parietal brain hemisphere is weaker than the 
right one. Ail sinuses contain blood or are empty. Gyri and sulci normal 
Pial vessels markedly injected. Brain after fixation ; in the frontal section,' 
centrally in the left hemisphere, a focus of necrosis, probably already with 
formation of pus and severe collateral inflammation (hjrperremia and" 
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hemorrhages). The necrosis is strikingly settled in the basal ganglia. The 
whole is at least of the size of an egg (Fig. 4). Jlicroscopical e.vamination : 
marked delay of specific nervous tissue. Diffuse infiltration with inflammator}^ 
cells, especially leucocytes. Hyperemia and cellous infiltration, also lipophages 
around the necrosis. No development of an abscess. Epithelium of ventricle 
intact. 

Jficroscopy right temporal bone: chronic inflammation of middle ear 
with large perforation of tympanic membrane. Infiltration and formation 
of connective tissue in middle ear, also around stapes and niche of round iWndow. 
Some large paralabyrinthine cells, proceeding towards the internal auditory 
meatus. 

Epicrisis Case III. 

This girl developed a middle-ear inflammation on the right with high fever 
after measles. Besides meningeal symptoms a right-sided central facial 
paresis was found with " deviation conjugee ”, paresis of right arm and leg, 
which was suggestive of a brain abscess on the left. In the blood cuitme 
luEmol3'tic, streptococcus, i.e., sepsis. On mastoid operation on the right a 
large cavity with thick pus is found, in which the sinus, containing blood, lies 
e.xposed. At the autopsy no thrombus in lateral sinus. Lungs, spleen and 
kidney infarct. Heart abscess and endocarditis acuta valv. mitralis. 
Centrally in left hemisphere (especially basal ganglia) focus of necrosis with 
severe collateral inflammation. No development of abscess. The possibility 
exists that the heart abscess proceeded from the ear, by which also the 
endocardium was affected and that to this heart abscess the metastases in the 
body were due. A second possibility is an osteophlebitis pyaemia according to 
Komer. 
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A NOTE ON THE ARTICULATIONS OF THE 
AUDITORY OSSICLES AND RELATED 
STRUCTURES 

By D V DAVIES (Cambndge) 

Most anatomical and physiological textbooks dismiss the articulations 
between the auditory ossicles vnth verj' bnef and incomplete descnptions 
The majonty, however, note that the base of the stapes is connected to 
the margins of the fenestra ovalis or vestibuli by a nng of elastic tissue 
An accurate descnption of this joint has been given by Toynbee and a 
further excellent account can be found m Stncker s book on Human and 
Comparahve Histology Helmholtz devotes considerable space to the 
articulations of the auditory ossicles, descnbes the surfaces m detail but 
makes only bnef reference to the capsule of the mcudo stapedial joint 
as delicate and " more interwoven with elastic fibres than are the two 
other articulations " He also mentions the elastic fibrous cartilaginous 
lip surrounding the basis of the stapes Rudinger (m Stncker’s Histology) 
states that a layer of elastic fibres invests the jomt between the stapes 
and the fenestra vestibuli whilst Testut speaking of the jomt between 
the mens and stapes mentions " une capsule fibreuse renfermant dans 
son 4paisseur de nombreuses fibres elastiques " Sappey refers to 
Duveney's description of the annular ligament of the base of the stapes 
as composed of radiating fibres but makes no mention of their nature 
Wnghtson merely states that it is probable that the fibres connecting 
the base of the stapes to the frame of the fenestra vestibuh may be 
partly elastic and partly inelastic Retzius makes no mention of elastic 
fibres in these joints and no further details regarding the distnbution of 
elastic fibres m the middle ear could be found m the literature 

In view of the lack of information on this pomt, four young adult 
human middle ears were sectioned and stained with orcein for elastic 
tissue The problem of the changes m elastic tissue with age will not 
be discussed here 

The details given by Rudmger of the joint between the stapes and the 
fenestra ovalis have been verified in the mam According to him the 
peripheral margins of the footplate of the stapes and the margins of the 
fenestra vestibuh are lined by hyaline cartdage This, however, is not 
quite correct as the cartilage is really a fibrocartilage of the elastic 
variety Indeed Rudinger descnbes this cartilage as prolonged on to the 
whole of the vestibular surface of the stapes, being distinguishable by its 
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yellowish tint. The opposed surfaces of the stapes and of the fenestra 
vestibuli are connected bj' elastic fibres running through a hyaline 
acellular matrix within which are intercommunicating spaces, in fact 
a t}T3e of sjmdesmosis with a large quantity of liyaline interfibrillar 
material and elastic fibres which penetrate the cartilage on the rim of 
the base of the stapes and that of the fenestra vestibuli. The cavities 
in the hyaline matrix have led Riidinger to regard the joint as an amphi- 
arthrosis with multiple intercommunicating spaces instead of a single 
joint cavit3\ There are few cells in the matrix of this joint and no 
sjmovial membrane lines the cavities in it. According to Riidinger the 
annular ligament of the base of the stapes is composed, both on its 
vestibular and tjrmpanic aspects, mainly of elastic tissue. The elastic 
fibres on the tympanic aspect end vathin a short distance of the joint, 
partlj' bjf blending with the periosteum on this surface and partly by 
becoming lost in the connective tissue of the mucous membrane lining 
the middle ear. Those on the vestibular aspect are continued for some 
distance from the joint, particularly posteriorly, where they form the 
lining periosteum of the vestibule and can be traced clearly for about 
I mm., the periosteum beyond this being white fibrous tissue. At the 
anterior aspect of the joint the elastic periosteum of the vestibule is 
about 0*2 mm. wide. These fibres are continuous across the vestibular 
aspect of the footplate of the stapes as a compact elastic membrane, 
clothing the cartilage here. A few elastic fibres occur in this cartilage 
also (Fig. i). 

The joint between the incus and stapes is provided with a capsule 
composed mainly of elastic fibres as described by Testut (Fig. 2). Under- 
Ijdng this is a well marked synovial membrane. Even more surprising 
is the content of elastic tissue in and around the tendon of the stapedius 
muscle (Fig. 3). These elastic fibres form more than a third of the 
whole tendon and are particularly numerous around its peripherj^ 
although an abundance of elastic fibres can also be seen even amongst 
the white fibres of the tendon bundles. These elastic fibres have various 
origins posteriorly. Some seem to arise in continuity with muscle and 
tendon fibres. Others are attached to the periosteum lining the central 
canal of the p3T:amid, whilst still others are continued posteriorly into 
the stroma of the mucous membrane at the mouth of the p3^ramid. 

The posterior ligament of the incus is composed mainly of white 
fibrous tissue but has a small bundle of elastic fibres running along its 
surface. 

Like the incudo-stapedial joint, that between the malleus and incus 
is of the diarthrodial variet3'^ and presents a well marked synovial 
membrane. Its capsule, like that of the former joint, is composed mainl3’' 
of elastic tissue (Fig. 4). SimUarty the tendon of tensor tympani is as 
rich in elastic fibres as that of the stapedius muscle, these ansing both 
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Fig I 

Section across the foramen o\ale and the footplate of the stapes shouing the elastic fibres 
of the annular ligament of the base of the stapes Note that on the vestibular aspect the 
elastic fibres are continuous over the footplate of the stapes 
Stained with orcein and methjlene blue X 37^ 

The orcein is a true specific stain for elastic tissue which appears black in the photographs 



Fig 2 

Section through the incudo stapedial joint shownng the capsule composed almost 
exclusivel) of elastic tissue 
Stained with orcein and methylene blue x 56 
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Fig 3. 

Transverse section of the tendon of the stapedius muscle The dark areas are composed 

almost exclusively of elastic fibres. 

Stained with orcein and methylene blue. X 5O. 



Fig. 4. 

Section through a part of the capsule of the joint between the malleus and incus to show 
the elastic fibres This capsule is almost exclusively composed of elastic fibres 
Stained with orcein and methylene blue X 5O. 



Articulations of the Auditory Ossicles 

from the walls of the semicanal for the muscle and m contmmty with its 
fibres, whilst a considerable number of elastic fibres seem to anse in the 
mucous membrane covenng the processus cochleariforaus 

The stroma of the mucous membrane of the middle ear everjovhere 
contains a number of elastic fibres with concentrations m the places 
indicated Furthermore, it has been noted in these studies that the 
artenes of the middle ear ate well endowed with elastic tissue, both the 
internal and external elastic lammae being particularly well developed 
for such small artenes This is very evident m the stylomastoid branch 
of the postenor auncular in the canalis faciahs 

That elastic fibres should form such a prominent feature m the jomts 
and tendons of the internal ear is perhaps not surpnsmg In regard to 
the jomts, it is clear that as no muscles cross any of these some such 
mechanism must exist not only to correct any displacements but also to 
mamtain the jomt surfaces in apposition in the absence of muscular 
tonus Furthermore, the elastic tissue serves the purpose of dampmg 
any vibrations of the auditory ossicles much more effectively than 
white fibrous tissue , the elastic fibres m the tendons of the tensor 
tympani and stapedius muscles, whilst serving the same purpose, also 
make the pull of these muscles much less sudden and translate it into 
a much slower and mote gradual action, part of the force generated by 
the muscle bemg expended m the extension of the tendon 

Small quantities of elastic tissue are known to occur in many human 
tendons These are described by Smimow, Martinotti and Gemmill 
Large proportions of elastic tissue m tendons and ligaments are unusual 
though not unique Miall and Greenwood, also Bums, state that about 
half of the fibres m the tendon of the flexor carpi radialis of the elephant 
are elastic, whilst Bums mentions a similar though less marked develop- 
ment of these fibres in another forelimb muscle, probably the flexor 
profundus Miall and Greenwood also descnbe a large complement of 
elastic fibres in the Ugament extending down the outer side of the 
" forearm ” m the elephant None of the functions attnbuted to these 
elastic tendons by the above authors would apply in the case of the 
stapedius More mterestmg are the observations of Carher who describes 
the tendon of the ciliary muscle m a large senes of birds as mostly com- 
posed of elastic fibres ending on the sclera or the ora seriata This, he 
states, alloiis for the immediate restoration of the length of the muscle 
when contraction ceases thus allowing more rapid accommodation 
This applies equally well m the case of the stapedius and the tensor 
tympam 
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CLINICAL RECORD 


OPERATION (THYROTOMY) FOR DISTENSION CYSTS OF 
LARYNGEAL SACCULE 

By R THOMAS (York) 

Four cases of saccular distention cyst are described below They ha^e 
occurred dunng a period of ten years 


Case I 

Ulan 

age 

49 

1940 

Case 2 

Man 

age 

71 

1942 

Case 3 

Woman 

age 

66 

1947 

Case 4 

Man 

age 

58 

1948 


The symptoms in each case were a “ plum in-the throat ’ voice and 
dyspnosa^ increasing over a period of months and, m Case 3, years 

Examination reveals a round, reddish tumour, filling the pyriform fossa 
rather than encroaching on the intenor of the larynx Quite clearly it extends 
upwards and obstructs the breathing only by pushing the aryepiglottic fold 
inwards, and by overlapping the laryngeal aperture (Fig i) 

Examination under ancesthetic (with Davis gag and laryngoscope) shows 
the tumour to be soft and cystic, and occupying the upper part of the pyriform 
fossa In two cases the cyst was with difficulty incised and serous fluid 
evacuated The voice did not return to normal afterwards, and the cyst soon 
recurred In the fourth instance, the cyst, which was smaller than m the 
previous cases {despite six months’ history) contained thick mucoid secretion 
The third case was subject to a curious accident A colleague performed the 
examination under ancesthetic Soon after returning to the ward the patient 
became seriously obstructed by a sudden diffuse swelling of the tongue — so 
much so that the House Surgeon sought to perform an immediate tracheotomy 
In his anxiety he cut through the isthmus of the thvroid cartilage, and inserted 
the tracheotomy tube between the cords Fortunately he saved the life of the 
patient, and when my colleague had performed a correct tracheotomy an hour 
later, the swelling of the tongue subsided rapidly There appeared to be no 
hcemorrhage into the substance of the tongue and the patient has never had 
any angio neurotic attacks What was the cause ^ With the help of 
penicillin, the patient came to operation a week later, and there has been no 
swelling of tongue or elsewhere since 
Operation 

A tracheotomy is performed The larynx is opened m the usual way, 
the trachea packed off, and the amesthetic continued per tracheotomy tube 
It IS now possible to see the extent of the cyst and its relations (Fig 2) 

An mcision is made m the aryepiglottic fold about 5 mm above the edge 
of the ventricular band The fibres ol the exposed ary^piglotticus muscle 
are split, and the medial wall of the cvst located The outer wall is in relation 
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to the inner side of the thvToid cartilage and thyrohyoid membrane, from 
which the growing cyst has stripped up the epithelium of the pyriform fossa 
(Fig- 3). 

By gradual dissection the cyst wall can be removed (completely or piece- 
meal) through the incision. It now remains to remove any redundant 
pharyngeal epithelium, and to anchor the remainder to the outside of the 


FIG. I. 



FIG.H. CLARYNX opened) 
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laiym.K with one or hvo catgut stitches in order to restore the contours of the 
P5Tiform fossa (Fig. 4). 

The incision is then sewm up, and the rest of the larjm.x and skin joined 
in the usual manner. The tracheotomy tube is left in two or more days. 

The post-operative period is uneventful, and the first three patients have 
normal voices. There is no clinical abnormality except for a scar in the neck, 
which might have been less obvious had it been transverse. The fourth case 
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has only been done recently. A' transverse incision proved no hindrance, 
and a fin. circular saw used on a dental handle shortened the operating time. 

The cyst wall is made up of ciliated columnar epithelium. There is round 
celled infiltration and fibrosis. 

Comment 

The morbid anatomy, as found at operation, of four similar cases of 
laryngeal cyst, is described. 

In their growth these cysts extended upwards and laterally, in the line of 
least resistance, where they stripped up the pharyngeal epithelium, and hence 
everted the upper part of the pyriform fossa. 

It is possible that these tumours are in fact iar5mgocceles which have 
become sealed off and filled with exudate. 

Operation by the thyrotomy route has proved successful. 
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Snoring 

By IAN G. ROBIN 

This short paper is a plea for the more serious consideration of a complaint 
which is often a distressing phj'sical and mental handicap. It may ruin a 
happy marriage, and in some parts of the U.S.A. it is considered justification 
for divorce. Up to date it has been treated as a comic pastime, and the 
unfortunate adult sufferers (and even more the agonized relations and 
associates) have to bear with it in fear of ridicule. 

There is almost no world literature on the subject except for the Japanese 
observ'ers who have devoted some time to it. But we can gain some useful 
information on the matter from recent work by anatomists and orthodontists 
who have been studying the mechanism of palatoglossal movements and their 
relationship to mouth breathing. I am indebted to Dr. J. Whillis, Mr. Gwynne 
Evans and Sir. A. Nove for most helpful personal conversations. 

Definition . — ^Noisy respiration during sleep may be produced during 
inspiration and expiration by \’arious structures in the respiratory tract. I 
propose to limit snoring to sounds made by vibrations in the soft palate and 
posterior faucial pillars during sleep. This definition excludes sounds made 
bj' lar3Tigeal structures including the epiglottis, by the tongue, cheeks, lips or 
nostrils. Snoring is usually produced during inspiration through the mouth. 
Sometimes, however, breathing is through the nose (Negus says this occurs 
in some “ gifted individuals ”). A short inspiratorj' snore through the nose 
vith the mouth open may be called a " snort ” and some persons are addicted 
to a series of snorts. 

Snoring is involuntarj^ : it stops as soon as consciousness is regained. 

Mechanism . — YTiillis has showm ver}' clearlj' by means of a pharyngoscope 
that the wbrating part in a snore is the thin edge or velum of the posterior 
faucial pillars. He proved that a reservoir of air is necessary in the naso- 
pharj'n.x : if this space is completely filled the velum cannot vibrate. He also 
demonstrated that the velum is set in vibration during respiration (usually 
inspiration) when a " critical point ” or position is reached in the relative 
position of the tongue and soft palate. But not only is it position that influences 
the vibrating parts, it is the texture of the velum, and this depends on the tone 
of the musculature of the glossopharjmgeal arch, and the thickness of the tissues 
(especially the mucosa). The actual pitch of the sound is determined by the 
so-called " flutter-ratio ” of the faucial pillars : Strauss likens the physics 
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to a fiuttenng flag in a wind — any increase in the force of air intensifies the noise 
but does not change the pitch This depends on the density, elasticity, and 
size of the vibrating part 

Position of the soft palate — ^When sucking the infant's soft palate is in 
close apposition to the back of the tongue (fluid being squirted intermittently 
back into the pharynx) A suckling is therefore unlikely to snore during sleep 
as the relation between tongue and soft palate is unlikely to change When the 
chewing habit develops the soft palate is raised away from the tongue If 
mouth breathing occurs for any reason the palate is free to vibrate In adults 
the position is regulated by the tone of the muscles as well as the amount of 
airway in the nose Nove maintains that a short ramus of the mandible makes 
the p^ate he away from the dorsum of the tongue 

Position of the tongue — ^This plays some part in determining the " cntical 
point " If dunng mouth breathing the dorsum is arched or falls back, then 
it will be near to the velum of the fauces The position of the head may govern 
that of the tongue Sleeping on one's back is considered a common cause of 
snoring, because the tongue falls back more readily The act of swalloiving 
(the mechanism of which is so admirably descnbed by Negus in 1942, Proc 
R Soc Med , xxxvi, 85) actually inhibits that of snoring , there may be 
complete cessation or resumption, depending on whether the tongue returns 
to the snonng or " cntical " position, and also whether the reflexes to be 
descnbed are inhibited 

With regard to the position of the tongue there seems to be no influence 
from the presence or absence of teeth or dentures in the production of snonng 
On the other hand an orthodontic * monoblock " or “ Andresen " splint can 
mould the dental alveolar pattern (probably without changing the basal bone 
one) and so lead to less mouth breathing 

Tone of the glossopharyngeal musculature — ^This has a governing role for the 
" cntical point ", as it decides the positiomng and elasticity of the parts 
Gwynne Evans and Whiliis agree that there is a " central reflex " determining 
the control of the muscle groups 1 e muscle behaviour is patterned by the 
C N S These patterns are inherent developments of inborn conditioned 
reflexes predestined in foetal life An inhibition of central control ivill thus 
upset the muscular balance Gwynne Evans associates immobile palatolingual 
with immobile orofacial musculature as in so called " adenoid facies ' 

It can be put forward as a plausible explanation of snonng that dunng 
sleep there is a fall in adrenal secretion this leads to a nse in parasympathetic 
over sympathetic action, and therefore a diminution of tone in the palatal 
structures 

In sleep there is said to be a rhythmic vanation of depth at first con 
siderable depth, then lighter sleep and then before ivakmg another increase 
in depth If this is true one would expect snonng to occur more readily early 
in sleep and then just before waking Actually severe sufferers snore all the 
time 

In anesthetized patients it has been said that a real snore does not occur — 
but this IS not true — at any rate sounds just like snonng are heard Dr Vevers 
of the Zoological Society has told me that he has heard a chimpanzee snore 
under an ansesthetic 
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Other factors influencing the position and tone of the glossopharyngeal structures. 
— Certain conditions other than that of nasal obstruction lead to slight oedema 
of the palatal mucosa, or loss of tone in the muscular velum. Slight pharjmgitis 
from working indoors, and from smoking, obesity, plethoric tendencies, and 
allergic manifestations have all been listed as aggravating causes. One 
observer has described snoring as one of the diagnostic signs of leprosy of the 
pharynx ; if this were so, one would expect any granulomatous condition in 
the pharynx to lead to snoring. That a mobile palate is essential for snoring 
is utilized by speech therapists in the " snorting test ” in training cleft-palate 
patients. 

I must mention that in America some prominence is given to the psy- 
chological aspect of causation. An article entitled " Does a contented person 
snore ? ” shows the trend of thought. It is considered that some snorers stop 
the habit when on holiday, and others have C5xles of snoring periods regulated 
by psychological and endocrine factors. Personally I think this unlikely, 
but Gwynne Evans’ theory of " central reflexes ” makes it not impossible for 
basal or even higher centres to decide if and when we snore. 

Etiology. — ^At first thought it appears that the explanation of snoring would 
be simple enough. Any organic condition causing nasal obstruction would 
lead to mouth breathing, and a snore would be unavoidable. But this is not 
so : mouth breathers do not all snore. Causes must be divided into organic 
and functional or, better, dysfunctional, and although the main predisposing 
cause may be org'anic there is usually a dysfunctional cause as well. 

A. Organic causes . — (i) Nasal obstruction. It is often the minor degrees of 
obstruction which lead to enough mouth breathing to initiate snoring, e.g., slight 
deflection of the septum, collapsed alae nasi, or moderate mucosal congestion. 

Dr. Vevers tells me that although he has never heard a wild wolf snore, 
many domestic dogs, all descended from the wolf, do so. He imagines this 
occurs in breeds with malformation in the nose and nasopharynx, caused by such 
conditions as achondroplasia, as seen in pekinese, etc. 

(2) Pathological changes in the pharynx may make the soft palate and faucial 
pillars more liable to be in a suitable physical state for snoring to be initiated. 

B. " Functional derangements " — or " Dysfunctions " — of the " central 
reflex ” governing the tone of the glossophaiymgeal musculature. 

Age-groups. — ^There are three main eras of snoring ; in the child, the adult 
and the elderly person. In children the majority are cured by removal of their 
adenoids and tonsils. The exceptions to cure include the persistent mouth 
breathers of " functional ” origin and those with infective or allergic 
rhinosinusitis. 

The adult who starts snoring usually does so from some organic cause. 
Women snorers appear to be as numerous as men. 

The largest group of sufferers are elderly men and women. Lack of tone 
seems to be the fundamental cause. 

Treat.ment 

A. Irrational methods. — Chief amongst these is amputation of the uvula, 
which used to be a popular practice. Removal ver^’ rarely gives much relief, 
but it raav modify the degree and pitch of the snore. 
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B Rational meihoils—[l) Remove or prevent nasal oiisfriiclion, and so 
allow ior cessahon of mouth breathing In some instances simple decongestive 
nasal drops before retiring will allow a peaceful night In others various nasal 
operations may have to be performed Benadryl is useful for some persons 

(2) Change position of head to prevent tongue falling back Many persons 
snore only when on their backs, and on some occasions the uncomfortable 
procedure of a cotton reel sewn into the back of the pyjamas is efficacious 

(3) Alter position of tongue, soft palate and/or jaws, by breathing, swallowing 
and phonetic exercises, or by orthodontic " splints ” The former aim at 
training the central nervous system to regain proper neuromuscular control 
The latter alter the shape of the mouth and thus try to guard against the tongue 
and fauces falling into the " critical " position 

In all these three groups it is necessary to regain proper central control of 
the soft palate, and break the habit of an inverted reflex 

(4) Keep month closed during sleep This is done by wearing an " Andrescn ” 
splint (which IS well tolerated by most children, but less so by an adult) or by 
the simple expedient of a strip of adhesive plaster across the comer of the mouth 
After a short time this is well tolerated by many patients An adequate nasal 
airway is of course essential 

C Altering texture of soft palate and faucial pillars —Injection of a sclerosing 
solution into the pillars is advocated by Jerome Strauss, though this enthusiastic 
surgeon has not been able to claim a high percentage of cures so far 

However, I feel we surgeons may have helped many potential future snorers 
by our effort at removal of their tonsils and adenoids— leaving them with 
nothing but a fixed fibrous band instead of nice mobile soft palate and faucial 
pillars I 

CoHcr-nstoNs 

Snoring is a symptom of unbalanced breathing, caused by a combination of 
several physical conditions some brought about by pathological and other by 
physiological disorders Remedies must aim at preventing all these causes 
and not only one 


December 5th, 1947 

Film Showing Organic Disorders of the Larynx 
G H Bateman said that some months ago he had shown the Section a film 
illustrating bronchial neoplasms which Dr Paul H Hohnger, of St Luke’s 
Hospital in Chicago had taken Dr Hohnger had now sent him a film entitled 
" Organic Disorders of the Larynx , which had been prepared from 
Dr Hohnger s own cases and had been sub edited and annotated for showing 
to medical students and speech therapists He had had the opportunity 
recently of talking with Dr Hohnger about his method of taking films by 
indirect laryngoscopy The patient sat upright facing the operator who used 
the same camera and apparatus as was used for the direct pictures The 
larvngoscopic tube was used and a mirror obliquely disposed at the end of this 
tube Thus the mouth did not appear in the films as the view is confined to 
the mirror and its reflections In direct laryngoscopy the mirror was removed 
and the laryngoscope tube introduced in the ordinary way, wuth the pat.en^, 
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liaving his back to the surgeon. All the pictures were taken under local 
ana^thesia. 

The result of this change of position of the patient is that the right cord uill 
be on the right of the screen in the direct pictures and on the left in the indirect 
pictures. 

A considerable range of pathological conditions of the larynx is showai and 
the treatment mentioned though no details of treatment are given in the film. 
The colour is very accurate and the film is an admirable method of 
demonstrating the pathology of the lar5mx to students. 


Bell Telephone Film of the Laryngeal Movements 

V. E. Negus showed a film taken by indirect laryngoscop}'^ with an ultra- 
rapid camera. The pictures were taken at 4,000 frames per second and slowed 
down to normal rate so as to show the laiyngeal movements in slow motion. 
Jlr. Negus said that this film differed from the beautiful film they had just 
seen in that it showed the normal mechanism instead of diseased states. 

JIany of those present, like himself, had no doubt made use of the strobo- 
scope, from which a great deal of help could be obtained in observing the 
laiyngeal mechanism. On the evidence of the stroboscope was based a certain 
amount of the criticism he would make of the film. The stroboscope consisted 
of a perforated disc so rotated in front of a lamp that the light could be inter- 
rupted a certain number of times per second ; the speed could be altered at 
will. If the speed were 200 times per second, for example, it was possible to 
illuminate the larynx at exactly the same rate as that of the sound produced. 
If the pitch were at the rate of 200 vibrations per second the vocal cords for 
i/40oth of a second would be moving towards the mid-line and for i/400th 
of a second away from the mid-line. If only one phase were illuminated the 
cords appeared to be stationary. By varying the speed the light of the 
stroboscope could be made to interrupt at 201 times per second, while the 
patient was still phonating at 200 double vibrations. Everj’^ time, therefore, 
the cords would be illuminated a little sooner or a little later than before, and 
it was possible to see, for instance, whether the arytenoids came firmly together 
or whether they remained separated ; so that actually an even slower picture 
could be obtained than with this film. 

The normal mechanism of phonation consisted of approximation and 
separation of the vocal folds. In this the arj'tenoid cartilages should come 
together and should remain firmly apposed and should not vibrate. There 
were theoretically two ways of raising the pitch : one was by stretching and 
tightening the cords ; and the other by increased contraction of the arytenoid 
muscles, whereby the elasticity of the glottic margins increased and the vocal 
cords therefore recoiled more rapidly than when the muscles were less powerfully 
contracted. WTien this contraction took place the pull of the adductor and 
tensor muscles was so strong that the fold was shortened. The rise of pitch 
depended on the increase of elasticity of the thjTo-arytenoid muscles, due to 
their increased contraction, and not on stretcliing of the cords. 

A second point was the position of the arytenoid. How the arytenoid 
cartilage remained in a certain position would be shown in the film ; also the 
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eversion of the \ocal folds, ^\hlch did not merely scpimte m o lateral direction 
from each other but had a sort of rolling movement Also, as the rocal cords 
shortened, the arr epiglottic folds would be obscrsed coming forwurd 
Looking from abore, the epiglottis appeared to tilt forward and to display 
more of the vocal fold as the pitch rose 

A third part of this film showed how the glottis was blown open If the 
thyro arytenoids contracted and held the cords together the glottis would 
suddenly be blown open on phonation, and then the elasticity of the glottic 
margins was sufficient to bring the folds together again, the repetition of this 
process producing a sound of a fixed pitch In some cases it was only a short 
part of the glottis that opened In another part of this film w ould be seen the 
mechanism of whispering 

If by some means there was lack of apposition of the arytenoid cartilages 
and if the vocal processes were kept slightly apart, there would be a disturbance 
in the vibration of the cords If the posterior ends were not kept close together 
the vocal cords would bang together and impinge unduly at their centres 
In the higher pitches it would be noticed that only the margin ol the cords 
separated, without the eversion which was shown m the lower pitches The 
last part oi the first reel showed vibration at 850 vibrations per second 

One point of interest in the second reel was that one vocal cord was seen 
to be vibrating more than the other It was possible for the patient to produce 
a sound almost entirely by vibration of one vocal cord the other remainme 
stationary It might be because of this that there were very few singers with 
completely pure tones Another effect shown was the nse of pitch when the 
patient breathed helium If helium with oxygen were given to a patient iiath 
dyspnoea it could be determined whether it were given efficiently bv the 
in which the pitch of the voice rose ue manner 

V E Negus added that m the textbook Diseases of the Nose and Throat 
by the late Su StClair Thomson, Fig 33 showed the imperfect view ol the 
larynx obtained by the beginner because the epiglottis overhung part of the 
vocal cords and made the view incomplete If one held a laryngeal mirror 
against the hard palate and got the patient to make the sound " E " it was 
often possible to see the whole of the vocal cord, including the anten * 
commissure, without causing the patient to feel sick The mechanics of the 
elevation of the larynx were somewhat complicated As the pitch rose the 
larynx was usually elevated to a certain extent and brought up towards the 
hyoid, and in doing so was tilted so that the vocal cords came to be more at 
right angles to the axis than at low pitches 

Mr Forster had spoken of a phenomenon of the nght arytenoid in phonation 
being well in front of the left One might be led into error il one based •! 
supposition of paralysis on the fact that one vocal cord did not move as well 
as the other it might be simply a functional process In all cases of functional 
disability the Wnsberg cartilage would be upstanding and in the usual position 
but m all cases of organic paralysis, the posticus being the first to be affected 
this cartilage would fall forward, and the aryepiglottic fold would obscure the 
vocal cord It was quite easy to distinguish between the two conditions 
On the one hand the patient might have a mediastinal mass, or else the whole 
laryngeal condition might be functional and due to a slight disorder of muscular 
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effort ; it was difficult for the contraction of the two sides of the larynx to be 
equally balanced. 

The vocal cords themselves were of such small mass that they could not 
produce much sound. The sound was not made by vibrations similar to those 
of a string, but by the interruption of the air current into puffs. Only by the 
modification and amplification of resonators was speech and voiced sound 
produced. 



ABSTRACTS 

EAR 

Congenital Cholesteatoma A Riccabona Monatsschrift fur Ohrenkeilkunde, 
1947, Ixxxi, 305 

A 70 year old woman was admitted unconscious to hospital with the 
diagnosis of apoplexy There was a history of old standing nephritis and a 
facial palsy Seven days previous to admission she had an influenzal infection 
and suddenly became unconscious Death occurred a few hours later The 
drumheads were normal Post-mortem examination revealed a meningitis 
and a large cholesteatoma between dura and temporal bone extending from the 
eminentia arcuata to the tegmen tympani and antn A large area of bone 
was eroded, including the internal auditory meatus, the superior semicircular 
canal, the roof of the mastoid antrum and attic The facial nerve was partly 
destroyed 

The position and great extent of the cholesteatoma the absence of perfora- 
tion of the tympanic membrane and the intact mucous membrane of the middle- 
ear cleft support the view that this was a pnmary congenital condition The 
great bone destruction may be accounted for by the cholesteatoma lying on 
the cranial aspect of the petrous and interfenng with the arterial supply and 
venous drainage of the affected area The rest of the temporal bone being 
supplied by the external carotid would not be involved 

Derek Brown Kelly 


On Aural Cancer with Special Consideration of the Development and Course of 
Basal cell Carcinoma in the Region of the Ear E Urbantschitsch 
(Vienna) Monatsschrift fur Ohrenkeilkunde, 1947, Ixxxi 526 
After discussing the ranty of the condition, the author descnbes three 
cases of basal celled aural cancer onginatmg in the external canal 

In two of these, despite X-ray therapy, the growth extended to the middle 
ear and mastoid, so that radical operation became necessary The first healed 
well as regards the operation cavity, and received post operative radiation 
Death however, took place after gradual destruction of one side of the neck 
by the cancerous process The second case also radiated had no further 
extension of the growth, but the operation cavity showed little tendency to 
heal 

The third patient, who received no X-rays, healed completely, and remained 
well until fiirc years later, when he died from gastric ulcer 

It appears, therefore, that in basal cell carcinoma of the ear, X ray therapy 
IS only indicated if there is tumour tissue m the operation area or its neighbour- 
hood which cannot be removed 

Derek Brown Kelly 
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efiort ; it was difficult tor the contraction of the two sides of the lar5Tix to he 
equally balanced. 

The vocal cords themselves were of such small mass that they could not 
produce much sound. The sound was not made by vibrations similar to those 
of a string, but b\’ the interruption of the air current into puffs. Only by the 
modification and amplification of resonators was speech and voiced sound 
produced. 



Nose 

On Cerebro spinal Rhworrhaa L Horbst (Innsbruck) Momtsschnft Jur 
Ohrenlmlkunde, 1947- Ixvki. 5°“) 

The .-etiology, symptoms and clinical manifestations of cerebrospinal 
rhinorrhosa are discussed The chief causes of the condition are (i) Fracture 
of the base of the skull (2) Infiltrating and expanding growths of the brain 
and base of skull {3) Destructive processes in the region of the ethmoid 
(4) Basal encephalocele (5) Congenital defects in the lamina enbrosa (6) 
** Spontaneous cases *' m which no cause can be found on clinical examination 
A case, apparently belonging to the latter group is recorded This concerns 
a man aged 50, who developed a discharge of watery fluid from the left nostril 
six months after a motor accident Careful investigation failed to reveal the 
cause The patient eventually died after an acute meningitis following a cold 
Post mortem examination showed a purulent lepto meningitis with multiple 
abscesses in the left cerebral hemisphere The left sphenoidal sinus contained 
pus, and a perforation of the clivus had taken place at the site of an intra- 
osseous chordoma 

Deeek Brown Kellv 

BRONCHI 

On the Symptoms of Bronchial Stenosis D Kassay (Budapest) Monais- 
schnft fur Ohrenhetlkunie, 1947, Ixxxi, 225 
The author classifies bronchial stenosis on a symptomatological basis He 
recognizes three main groups 1 Simple stenosis 2 Variable stenosis 
3 Permanent stenosis The effect of breathing on the mediastinal shadow 
and diaphragm in both normal and obstructed cases is demonstrated by 
diagrams 

The causes and effects of valvular stenosis are detailed In connection with 
incomplete valvular stenosis, a new observation is made The lifting up of the 
lateral and anterior insertions of the diaphragm (caused by breathing) play an 
important part in the production of paradoxical diaphragm movements 
The special difiicultv of establishing a diagnosis of valvular stenosis in the 
case of infants is explained The author concludes by describing the types and 
symptoms of atelectasis Eight case records are given Special reference is 
made to the Holzknecht Jacobson sign which was found to be true in every 
case This states that the movement of the mediastinal shadow on inspiration 
takes place towards the diseased side without exception 

Derek Brown Kelly 


LARYNX 

Loss of Singing V oice and Severe Speech Disturbance following Bilateral Peripheral 
Hypoglossus Paralysis G Arnold Uonatsschrifl fur Ohrenlmlkunde, 
1947 Ixxxi, 195 

A professional singer developed an osteoma on the inner side of the lower 
jaw followang a wound of the chin He then undenvent seven operations, 
which were latei followed by a bilateral hypoglossus palsy His speech was 
severely interfered with, and the singing voice lost This rare form of speech 
disturbance was thoroughly investigated phonetically, radiologically, and with 
the stroboscope The chief factors in the disorder were the paralvses of the 
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- neck muscles sen-ed bj' the hypoglossal nen'c and especially the failure of the 
stemo-thjToid muscle. Knowledge of this condition is necessarj' when under- 
taking operations on the neck if interference with the voice is to be avoided. 
The outer laiyngeal musculature must be carefulty preserved in all such 
operations. 

Derek Brown Kelly. 


NOTE 

Oto-Rhino-Larymgology. Section XI of Excerpta Medica. 

We welcome this admirable publication devoted to abstracts from " every 
araffabfe medical joumaJ in the world ” ; the Excerpia has 15 Sections and 
number XI is that devoted to Ear, Nose and Throat. Thissection has an index 
of the different subjects dealt with enabling readers to find pertinent abstracts 
in a few moments. 

The Editorial Board is most comprehensive with representatives from a 
great number of countries — three from London. 

This journal serves a most useful and indeed almost essential purpose. 

It is to be published monthly and is under the Editorship of Prof, de Kleyn 
of Amsterdam. 


550 



ADVERTISEMENTS 


Contributions to Aviation 
Otolaryngology 

By Air-Commodore 
E. D. DALZIEL DICKSON 

and other members of the Royal Air Force 
Otolaryngological Department 

including G. H. Bateman, J. F. Simpson, A. W. G. Ewing, 
T. S. Littlet, T. M, Banliam, A. C. P, Campbell, 
J. E. G. McGibbon, \V. M. L. Turner, W. H. Winfield, 
W. Harvey. D. B. Fry, G. E. Swindell. R. E. C. Brown. 

Reprinted from the Journal of Larjngologr and Oto/ogv 

Mow available in one volume. ajS pages and 57 plates 
Price zos. (including postage) 


The Journal of Laryngology and Otology 

Index for Volumes XLVI-LV 

193 1— 1940 

This comprehensive Author and Subject Index h.is 
been prepared and is now available to subscribers. 
Price los. per copy (including postage) 


Published by 

HEADLEY BROTHERS 

109 KIMGSWAY, LONDON, W.C.a 


I’Icisc mention TU Jo'frnjI when replying to advcitiscmaus 





September 1948 


Vol LXII. N0.9 


The Journal of 1 ' 

Laryngology and Otology 


EDITED BY 

WALTER HOWARTH 

WITH THE ASSISTANCE Op 

VI. M. TklOELlSON 


Contents 

ramciLU*^ Tre-^tment iv Acute SuiruR-Axni, 

Otitis Media with Speciai Rbffrencf to 

Long term Hearing . A Young avd 

I SiMSON Haul 

Cavprnous Hcmavgioma of THU Frontal Bonf , George I<elemb< and 

Fdgar Miller Holmes 

Radiology of tiif Temporal Bone * . J F 0 Mitchlli 

AND Roy Astley 

The Radical Mastoid Opfration \ KsnFRso' 

Climcal Record — 

RrsroNSE of Observed Otitic Lscephalitis 

TO Penicillin and CHrMorHCRAPY T B Hutto* 


Clinical Note — 

The Post operative rnPAXMLNT oy thf 
Rahicah 


SoCIFTinS 
RCi A 

Giul JVfl 


mi 


Gilroy Giass 


London 

Headley Brothers 

j • '1 fo'9' KlngsW^pWiC.I ■ ' j 's 

.Vu / 1 ‘ ’ ' ’ , > • ' 

! - 

Monthly, 4/- I, el pos^ree^ i' < 40/- ret 



coy I EXT5 


PAGE 



The R.-.c>;ca£. OrsE-^Ticx, 


Clin'Jcai. Recor: 


r- . OiiTfs Media 
Khahi-vg. a, 

r.-.OTTA-l. Boa'e. George 
rcl"= .l>As:on) 

O. ruErcheii (Edinburgh) 
Asherfon (London) 


Response of Obsen ed Odric Encephalitis to Penicillin and 
Cheniotherapv. T. B. Hutton (Leeds) 


551 


557 

56.? 

56S 


603 


Cubical Note — 

The Post-Operative Treatment of t)ie Radical Mastoid 

Operation. Gilro}’- Glass (Nottingham) . . . 606 


Societies Puoceeoings — 

Royal Societj' of Medicine — Section of Otology . . 608 


RHINOPLASTY 

AND 

RESTORATION OF FACIAL CONTOUR 

fOV/i Special Reference to Trauma 

This unique practical work, ivrittcn by a pi 
the rhinologist and the plastic surgeon the f 
which rests success or failure. 

".A serious new monograph written by a speciaSi 

P' 

"K welt-organized, tinicly. concise book based- , 
a resume and guide to rtiinoplasly." 

•• . Furnishes practical data in which the? 

! 

By JACQUES W. MALINfAC, Ij' 

Reparative Surgery and Associate Attci^ 

Polyclinic Medical School and Hospi > 

Surgeon, Sydenham Hospital, New Y ork 
of Plastic Surgery, Licentiate Ameiican> 

Plastic Surgery). 

jqO Pages 214 lllu? 

F. A. DAVIS 
1914-16 Cherry Street 

LONDON, W.C.l, ENGLAND 
H. K. Lewis A; Co.. Ltd., 136 Gower Street 


Please mention The Jouvnnl of Ljjrjtt^Ot 


ADVERTISEMENTS 



Please mention The Journal of l^r\»g)logf when replying to ad\crtiscmcnts 


ADVERTISEMENTS 







WATER 


l4 


SUCTION 

APPARATUS 


Particulars on application 



Correspondence : 23 PARK HILL RISE, CROYDON 

Telephone Cr<»>cIon 6H3, 6x54 6155 

Sho^^^ooms: 3234 NEW CAVENDISH STREET, LONDON, W.i 

Tclrph.-ne WXLBCCK 3HI4 

DOUN fspO- AM»MAMr A.PnirP-n/M \MAI0AMATII> 

TUI m''OSAL M WAGI 3tl NT^ lOTAIN A'' JIIPITOIOII 


Please menrjon Tie Jc^fTt'^l cf ■when rcphing to ad\ crtiscmcnts 



ADVERTISEMENTS 


PRESCRIBE THE EASY EFFECTIVE METHOD 

When spraying, the patient can hold his head m a 
natural position, yet the solution spreads throughout 
the nasal cavity, assuring thorough treatment. Effective 
dropper-application, on the other hand, requires a 
complicated posture technique which patients are 
apt to neglect in home treatment. 


DeVilbiss 

ATOMIZERS 


rhese lllustratient. which ir« based on X-ray research, clearly demonstrate 
the tdvantates of the atomizer as compared with the dropper 
The AEROGRAPH Co, Ltd., Lower Sydenham, London, S E 2« 
Soft Oittr/butorr of OeVifbiss Products in (he United Kingdom. 
Telephones . Sydenham 4060 — 8 Lines. 







V l-fl\ X XOliiVlJilN X O 


CHROIVALGICIX 

{iSenffcv) 

EAK DROPS 

for 


CHRONIC SCPPCRATIVE 
OTITIS MEDIA 



Dc.stroys Odour Eliminates OiseliarsTo 


Oiiiibincs Urea, Lpbcdrinc, ?il\er Prolcinate, Plicnjl Mercuric Nitratft for cficctivc nctioii. 


In acixle otitis media 
“ Al'RAlGJCIN'' (lienger) 
is indicated. 


PurthcT information can be ohlaincd from our i\Iedical Department: 

BENGER'S LIMITED, HOLMES CHAPEL, CHESHIRE 



Please mention Th ]o’(rt:a! of Lanrfgohjy when replying to advertisements 







NEW TESTS NOW POSSIBLE 

Speech-loss measurement m decibels now 
obtainable ihrot^gh dynamic microphone 
and speech input meter. 

Loudness balance control gives measure- 
ment of the recruitment faaor. 

Input for group-test equipment and 
gramophone. 

CONSISTENT ACCURACY OF 
RESULTS 

Eleven exact test frequencies 125-12,000 
c.p.s. 

Voltage compensation ensures that signal 
intensity does not vary should mains voltage 
do so. 


CALIBRATED MASKING TONE 
Masking intensity vanes equally with 
normal hearingeautyovorrange 12^-4,000 
c.p.s , permitting accurate masking control. 
Calibrated in decibels. 

SIMPLICITY OF OPERATION 
Twin matched headphones (on double 
headband) for all air conduction tests ; 
bone conduCTor on single headband, or 
interchangeable with one ’phone. 

Hearing Loss dial calibrated in 5 dB steps 
from minus 10 dB to plus 100 dB. 

Same figures on dial are read for air and 
bone conduaion, and for all frequencies. 


Full details are available from the manufacturer, 
who will gladly arrange demonstrations, if required. 

AMPLIVOX LTD., 2 BENTINCK ST., LONDON, W.l. (Welbeck 259|) 


Please mention Tb< journal of Laiyngplog/ when rcpljmg to advertisements 


vi 


ADVERTISEMENTS 

CONTENTS 


PAGh 

Pi NiciLi.iN Thi.\tmin-t IV Acl’11, Sui’I’l k \tivi-. Otitis Mi dia 
WITH Spicim, Riiirevci, to Lo\g-ti rm Hi \rivg. a. 

Voiinij and I Simson Hall (Edinburgh) • • • 551 

CwiRNOLs Him\ngiom\ oi Tin 1 -KOVT^L Bovi. George 

Kelemcn and Edgar Miller Holmes. (Boston) . , 557 

R\inoior,\ OI nil Timporm Bom J E O Mitchell (Edinburgh) 

and Rov Astlev (Birmingham) .... ^6.1 

Till R\i)ir\i M\sioin Opir\tion X .Vsherson (London) . 56S 

Clinical Ri cord — 

Response of Obser\id Otitic Encephalitis to Penicillin and 

Chemolhernp\ T B Hutton (Leeds) . . . 603 

C LTVICAL XoTI 

'Ihc Post-Operatue Treatment of the Radical Mastoid 

Operation Gilrov Glass (Nottingham) . . . 606 

SociLTii s Vkoci I ih.ngs — 

Royal Society of .Medicine — Section of Otology . . 008 


RHINOPLASTY 

ANO 

RESTORATION OF FACIAL CONTOUR 

With Special Rcfcieiice to Tiaiiiiia 

This unique practical work, written by a pioneer in plastic surgery, fells 
the rhinologist and the plastic surgeon the fine points m rhinoplasty upon 
which rests success or failure. 

“A serious new monoiirdpli wniten b> a spcculist for the specialist " 

Phiriic unit Recoimriicloc Siirfiirt 
“A well-organi/ed, timcl>, concise book based on great experience Constitutes 
a resume and guide to rhinoplasts ’’ AVn Yurk State Dental Journal 

“ . . Furnishes practical data in which the current literature is deficient '' 

Ew, Far, Note ik Throat Monthh 

By JACQUES W. MALINIAC, M.D., Clinical Professor, Plastic 
Reparative Surgery and Associate Attending Plastic Surgeon, New York 
Polyclinic Medical School and Hospital, New York; Attending Plastic 
Surgeon, Sydenham Hospital. New York. etc. ; Licentiate American Board 
of Pldsltc Surgery. Licentiate American Board of Otorhinolaryngology (for 
Plastic Surgeo). 

340 Pages 214 Illustrations $7.50 

F. A. DAVIS COMPANY 
1914-16 Cherry Street. Philadelphia 3, Pa. 

LONDON, W C I, ENGLAND TORONTO, 2B. CANADA 

H K Less IS A Co , Ltd . n6 Gower Street The R>erson Press. 299 Queen Street. West 


Please meo'ion Fir Jo mat o' ! j-rir'-jlqy -shen rtplsing to adscrtisemcnis 




The Journal of 

Laryngology and Otology 

{Founded tn 1887 by Morell Mackenzie and Norris Wolfevden) 


September 1948 

PENICILLIN TREATMENT IN ACUTE 
SUPPURATIVE OTITIS MEDIA WITH SPECIAL 
REFERENCE TO LONG-TERM HEARING* 

By Dr A YOUNG and itr I SIMSON HALL (Edinburgh) 

The following records are of a senes of cases of acute suppurative otitis 
media treated in Dr Simson Hall’s department and taken to show the 
therapeutic value of penicillin in this disease, with particular regard to 
the recovery of function The senes begins in the early part of 1946, 
when penicillm first began to be available for the treatment of such cases, 
and extends up to June of this year The number of cases is 115, so that 
there is a numencal simdanty with the report on no cases of acute 
infection given by Mr Wilson to the Section in June, 1946 

For a considerable time after penicillin came into use alternate cases 
continued to be treated with sulphonamides in order to estabhsh a control, 
and companson was made between the results obtamed wnth the two 
drugs beanng m mind the then comparatively low cost and the greater 
convenience of giving sulphonamides But the use of sulphonamides 
was later discontinued, partly because of the disadvantage of then- 
masking effect, and from the latter part of 1946 penicillm alone has been 
used 

For the purposes of mvestigation certain cases had to be excluded 
These are all cases with a previous history of deafness or discharge , all 
cases which on admission were considered to require immediate mastoid 
operation , children under the age of five , and all cases with a history 
of over one month’s duration The average duration proved to be nine 


Read at the Section of Otology Royal Society of Medicine December 1947 
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days from tlie onset of pain or discharge. The fact tliat occasional 
patients had been given some sulphonamides before being referred to the 
department had to be disregarded. Out-patient treatment was given 
whenever possible. 

Many patients received part of their treatment as in-patients and, 
when the acuteness of the infection subsided, attended for injections as 
out-patients. 

Method of Administration 

Penicillin was given by intramuscular injection. Local treatment 
consisted of dry mopping. The dose of penicillin for in-patients was 
200,000 units daily in three-hourly injections of 25,000 units. Out- 
patients received 200,000 units daity in twice-daily injections of 100,000 
units. The total amount given and the duration of treatment increased 
as penicillin became more available and less costly. The av’^erage dose 
used works out at 1,300,000 units or just over si.x days’ treatment. The 
maximum dose was 2,500,000 units. Attempts were made to use single 
injections daily of oil}* penicillin to reduce the number of attendances 
at the department for injections, but patients complained so much of pain 
and discomfort that this method was quicldjf abandoned. 

The number of cases is 115, and of those 10 were bilateral. The drum 
was perforated and discharge was present in 56. Of the rest, 44 showed 
a bulging drum and 15 were mild cases with red but not bulging drums. 
That so few early or mild cases were seen is not surprising considering the 
average duration of symptoms before patients attended the department. 

In cases with perforation and discharge, an X-ray of the mastoids 
was taken and a culture of the organisms made at the commencement 
of treatment. ^Vhere the mastoids were pneumatized, 7 out of 8 .showed 
some degree of opacit3\ In no case was there much evidence of bone 
destruction in the wa)" of a breaking-down of cell walls, but osteoporosis 
is shown in some of the X-rays. Hremolytic streptococci and staph5do- 
cocci were the commonest organisms and occurred in almost equal 
numbers, with pneumococci and non-haemolytic streptococci being found 
less ^requentl3^ lilixed growths or organisms were not infrequent. In 
no case was a penicillin-resistant organism found. 

No definite policy was adopted with regard to paracentesis, and this 
was only done in 8 cases with a bulging drum. There is no evidence to 
show that the cases in which this was not done suffered an}' impairment 
of function which might have been avoided by carrj'ing out this procedure. 


Results of Treatment 

A dr}’ healed ear was obtained by penicillin alone in all but six cases. 
Tliese six cases required the simple mastoid operation, and one in addition 
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required removal of adenoids The operation uas done for persistent 
discharge m two cases, because of recurrences of infection in tuo cases, 
and of the remaining two one developed a Bezold's abscess dunng 
treatment and one showed signs of persistent inflammation in the ear 
and mastoid process 

There w ere recurrences of infection in ten such cases, and two recurred 
more than once, with signs of meningitis m one As noted abo\e, the 
simple mastoid operation was done in two of these cases before healing 
finally occurred 

The time taken for the ear to become dry was an average between 
seven and eight da}'S The tune taken for the drum to return to normal 
and for the normal heanng of the whispered voice to be recovered was 
eleven days for the cases m which suppuration was present and nine daj s 
for the cases in which the drum did not perforate Comparable figures 
for cases treated with sulphonamides are nine days for the ear to become 
dry , and the tune taken for the drum to return to normal and for the 
normal whispered voice to be recovered was seventeen days m those cases 
in which suppuration was present and fourteen days for the cases without 
suppuration 

The ESects on Hearing 

There are eight cases m which there remained some defect m hearing , 
of these only one was at all marked and the other seven could be descnbed 
as slight and consisted of a loss of less than 5 feet in 20 feet when tested 
with a whisper m a quiet room Mr Wilson in his report recorded a 
higher proportion of cases with a hearmg loss — 16 out of 90 cases 

Audiometnc records were kept of just over 90 of these cases These 
heanng tests were repeated at irregular intervals until it was apparent 
that no further improvement was to be expected In some cases satis- 
factory audiograms were obtained in two to three weeks, but other cases 
were followed up for two to three months The cases for which there are 
no audiometnc records are young children and a few' adults who did not 
report after treatment was concluded The heanng lei els for each 
frequency were averaged out for the normal and the affected ears They 
show an average loss of less than five decibels over the ranges from 
64 d V to 2,048 d v , nsing to five decibels in the 4,096 frequency and 
ten decibels in the 8,192 frequency Takmg the figures for one frequency 
— 256 — as an example, the average loss in this frequency is 2| decibels 
which consists of 59 cases ivith no comparative loss of heanng, 20 cases 
with a comparative loss of five decibels and 13 cases with a loss of ten or 
more decibels The loss of heanng in the high tones is more marked than 
in the low tones, heanng m the low frequency is usually recovered com- 
paratively early in accordance with the time of recovery of the normal 
heanng of a whisper It may he said that the loss of heanng for the 
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upper tones was more marked and that it was more slowly and gradually'- 
recovered and was not quite so completely recovered, but this does not 
apply to all cases, and the order of recover}' often varied. 

These figures include tlie eight cases showing deafness to testing with 
the whispered voice but do not include two cases of young children who 
had the mastoid operation done. 

The audiometric records of the smaller number of sulphonamide cases 
show little appreciable difference from those treated with penicillin. 

We have heard in this Section so many condemnations of the indis- 
criminate use of sulphonamides that it seemed a matter of urgency to 
solve the same problems in the case of penicillin. 

In the past we would have reported in such circumstances on the 
recovery rate, on the number of cases lost and the complications encoun- 
tered. but since the introduction of these life-saving drugs, function has 
been the object of our treatment, and the audiometer is the scale of our 
success or failure. 

I would like to acknowledge the assistance given by Mr. MacLeod of 
Nottingham, as well as that given by Dr. Young, in keeping up the 
detailed and tedious observations. 

The standardization of obser\'ation and decision presented some 
difficulty, and in an endeavour to achieve uniformity one surgeon was 
given charge of all cases of acute otitis media seen in the department, and 
their disposal and treatment was his sole responsibility. 

The introduction of sulphonamides into this series was made because 
of the fact that succeeding epidemics of acute otitis media present different 
characteristics of severity and response to treatment, and it seemed 
probable that as the effects of sulphonamides were comparatively well 
known they would afford some measure of control as well as an interesting 
comparison. 

We are familiar with the observation made by neuro-surgeons that 
penicillin fails to penetrate an intracranial abscess until the tension 
within the abscess has been relieved. It seemed to me almost funda- 
mental to this treatment that this point should be cleared up as early 
as possible, for if there was no penetration of the drug where there was 
tension, then paracentesis would be essential if we were not going to risk 
serious damage to hearing after the otitis had cleared up. We attempted 
to find an answer to this question by giving a single dose of 250,000 units 
and twenty minutes later aspirating the contents of the middle ear and 
submitting the fluid for investigation. The degree of bacteriostasis 
obtained suggested that penicillin did in fact penetrate into the middle car, 
but this experiment is incomplete and, in spite of the results reported 
to-day, I believe this point would repa}' further investigation. 
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Results of Final Tests 

The percentage of cases which reported for review is 115 

Of these cases, 60 per cent show some evidence of impairment of 
heanng in the affected ear This defect is not, in general, severe, and 
except in a few bilateral cases is not a handicap and in many instances 
is not noticed by the patient 

An interesting point, and one of considerable importance m this 
matter, is that only a small number, 5 per cent , of those whose heanng 
returned to normal after the infection had cleared up, showed deterioration 
on final survey, suggesting that when a final recovery has been reached 
the prognosis is good Admittedly 18 to 20 months is too short a penod 
upon which to base a final opinion, but as far as it goes it is satisfactory 

In this connection there is no significant difference between those 
cases treated with sulphonamide and those treated with pemciUm 

As might have been expected of those cases m which there was 
already discharge when they were first seen, a higher percentage — 73 — 
show evidence of final impairment 

Only five cases which had had paracentesis done reported, and two 
were found to be normal These figures are too small to be of any value 

X-rays were taken of a large number of patients and, whde not 
strictly within our subject this morning, observations made of these have 
some points of interest 

Twenty-two patients have been seen withm the last month whose 
previous films showed some evidence of mastoid inflammation and which 
were avadable for companson, and these patients were again X-rayed 
Examination of the films together with the audiometnc readings seems 
to show that a degree of mastoid involvement is not of any special 
significance in the prognosis as regards heanng Eleven of the twenty- 
two cases referred to now show normal heanng, and eleven show some 
impairment 

In conclusion, I think that, on balance, the figures which Dr Young 
has given, taken with the end results of hearmg tests, show that the 
advantage lies with penicillin This treatment, however, must be given 
with a regularity and care which presupposes the availability of a hospital 
bed for every case of otitis media Although this fact is now becoming 
recognized, the shortage of hospital beds renders the ideal treatment 
impossible except in a small proportion of cases, and it is a treatment 
extremely difficult, if not impossible, for the busy practitioner to carry 
out For that reason it is something of a relief to find here that the 
sulphonamides appear to hold their own as far as the final recovery of 
hearing function is concerned 

What, then, would be a rational treatment for the practitioner to 
adopt ’ I suggest that in general we should advise him to rely chiefly 
upon the sulphonamides on the ground that the proper administration of 
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sulphonamides is to be preferred to the inefficient or irregular use of 
penicillin. 

Such use of penicillin is believed to be responsible for the rapid increase 
of penicillin-resistant strains of various organisms, and a recent paper by 
Dr. iMar}'^ Barber on the subject contains the disturbing implication that 
the usefulness of penicillin is steadity diminishing. 

Finally, I would stress that penicillin and the sulphonamides are an 
adjunct to surgery and not an alternative, and also that my remarks 
appl}^ only to early acute otitis media. 
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CAVERNOUS HAEMANGIOMA OF THE 
FRONTAL BONE 

Bi GEORGE KELEMEN, and EDGAR MILLER HOLMES, (Boston)* 

Toynbee m 1842 gave the first description of vascular tumours of the 
parietal bones and ever since similar growths have been observed and 
followed with attention Even so, the number of observations remains 
restncted Anspach found 21 cases of hemangioma of the skull recorded , 
Abbott’s exact tabulation reveals a few more Disregarding tumours of 
other bones of the calvanum and considering merely growths of the 
frontal, the data of the literature are extremely meagre Zajaczkowsky 
removed a cavernous hiemangioma of the frontal bone (side not given) 
with a ramification to the sinus Among several hamangiomata, in the 
case of Eros the largest was found involving the frontal bone, developing 
inside the cranial cavity with a bulging vitrea Echols and Kleinsasser 
removed an angioma of the right side of the frontal mcluding the super- 
ciliary arch and orbital plate , the sinus was widely opened Besides 
the one reported in the following, only the case of Mazzmi and 
Brachetto-Bnan and the first observation of Abbott has been restricted 
to the frontal bone itself In two or three others, the tumour reached 
the sinus here an orientation is difficult as the question remains open 
if the tumour developed in the sinus wall or merely reached the latter by 
its later expansion Dikansky found that dunng the entire " micro- 
scopical era ” not more than nine angiomas of the skull were undergoing 
adequate surgical measures and a competent histological analysis 

Kaplan and Kauser, stating that hiemangioma of the skull is exceed- 
ingly rare, found up to 1939 no report of a correct diagnosis pnor to 
successful removal Only in recent years was it possible to make a 
pre-operative diagnosis mainly with help of the roentgen picture The 
latter reveals the charactenstic " sunray " or " sunburst " pattern with 
trabeculations which radiate from a common centre and mostly from 
the plane of the bone (Bucy and Capp) On the other hand, as osteogenic 
sarcoma may present the same picture frequently only histologic examina- 
tion demonstrated the true nature of the groivth Charactenstic are 
perpendicular stnations caused by delicate radiating spicules, the stna- 
tions pointing against the penosteum, in the flat bones of the skull , 
while in cylindrical bones the tumour appears as loculated, showing a 
honey-comb or soap-bubble effect 

* Erom the Department of OtoIar> ngoloz) of the Massachusetts Eie and Ear Infirmarj 
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older reports became discredited because overgro^vth of vessels 
is a prominent feature of many cancers, such as carcinomatous metas- 
tases, vascular forms of osteogenic sarcoma, Ewing’s sarcoma, multiple 
myeloma (Geschickter and Copeland). 

Observation 

A white man, 35 years of age, was referred by Dr. S. H. Keshen, 
Halifax, N.S. Ten years ago he suffered an injury. While playing 
hockey, he was cut by a skate on his right forehead. Rapid healing 
followed, leaving an inconspicuous scar. Four or five years after the 
injury a swelling appeared over the scar, without headaches or other 
inconveniences. One and a half years ago the bony growth was removed 
by operation (without removal of the inner table ?). Healing was prompt 
again but the swelling soon returned and was now growing much quicker 
than before. 

On admission, the patient was found to be in excellent health, without 
headaches or other complaints. A thin, smooth scar ran in a wrinkle 
of the right forehead, hardly visible. The skin was elevated in an area 
of 2-0 to 1-8 cm. by a uniformly hard mass. It arose from the plane 
of the frontal bone vdth a smooth slant medially and ended with an 
abrupt escarpment laterally. The roentgen picture (Dr. A. S. Macmillan) 
showed a rarefication of bone about 3'5-4'0 cm. in diameter of the right 
frontal bone 0-5 cm. above the brow and i cm. from the lateral end of 
the right frontal sinus. A lateral view showed that there was loss of the 
outer cortex of the frontal and apparently an overgrowth of the meduUa 
of the bone in this area. The inner cortex of the bone seems intact. 
Diagnosis : Spongy osteoma. 

Under general anaesthesia, an incision through the old scar was made 
and the mass exposed. The periosteum was seemingly absent over the 
area but could be elevated over the bone about its base. A single trephine 
opening was then made through both tables at the outer lower angle of 
the mass. Then wth a rongeur a gutter was cut around it so that the 
tumour and the inner plate could be removed. It was adherent to the 
dura so that in two places small holes were seen and cerebrospinal fluid 
leaked out. One place was at 5 o’clock, another at 10 o’clock near the 
peripher5^ A tantalum plate was then cut, perforated, shaped and 
placed over the defect and held in place by the periosteum. Interrupted 
dermalon sutures approximated the skin edges and a pressure bandage 
was apphed. PenicUlin was given for nine days and the healing was 
uneventful. 

The roentgen picture of the specimen showed a honeycomb structure 
vith a mass of radiating spicules. After decalcification, paraffin sections 
were cut in a sagittal plane to include the outer and inner tabula in the 
same section. Microscopy of unstained sections in full and polarized 
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IMany older reports became discredited because overgrowth of vessels 
is a prominent feature of many cancers, such as carcinomatous metas- 
tases, vascular forms of osteogenic sarcoma, Ewing’s sarcoma, multiple 
myeloma (Geschickter and Copeland). 

Observation 

A white man, 35 years of age, was referred by Dr. S. H. Keshen, 
Halifax, N.S. Ten years ago he suffered an injury. ^Vllile playing 
hockey, he rvas cut by a skate on his right forehead. Rapid healing 
follo\ved, leaving an inconspicuous scar. Four or five years after the 
injury a sweUing appeared over the scar, without headaches or other 
inconveniences. One and a half years ago the bony growth was removed 
by operation (without removal of the inner table ?). Healing was prompt 
again but the sw'eUing soon returned and was now growing much quicker 
than before. 

On admission, the patient was found to be in excellent health, without 
headaches or other complaints. A thin, smooth scar ran in a wrinkle 
of the right forehead, hardly visible. The skin was elevated in an area 
of 2-0 to 1-8 cm. by a uniformly hard mass. It arose from the plane 
of the frontal bone with a smooth slant medially and ended with an 
abrupt escarpment laterally. The roentgen picture (Dr. A. S. Macmillan) 
show'ed a rarefication of bone about 3 •5-4-0 cm. in diameter of the right 
frontal bone 0-5 cm. above the brow and i cm. from the lateral end of 
the right frontal sinus. A lateral view showed that there w'as loss of the 
outer cortex of the frontal and apparently an overgrow'th of the medulla 
of the bone in this area. The inner cortex of the bone seems intact. 
Diagnosis : Spongy osteoma. 

Under general anaesthesia, an incision through the old scar was made 
and the mass exposed. The periosteum was seemingly absent over the 
area but could be elevated over the bone about its base. A single trephine 
opening w'as then made through both tables at the outer lower angle of 
the mass. Then with a rongeur a gutter was cut around it so that the 
tumour and the inner plate could be removed. It was adherent to the 
dura so that in two places small holes were seen and cerebrospinal fluid 
leaked out. One place was at 5 o’clock, another at 10 o’clock near the 
periphery. A tantalum plate was then cut, perforated, shaped and 
placed over the defect and held in place by the periosteum. Interrupted 
dermalon sutures approximated the skin edges and a pressure bandage 
was applied. Penicillin was given for nine days and the healing was 
uneventful. 

The roentgen picture of the specimen showed a honeycomb structure 
with a mass of radiating spicules. After decalcification, paraffin sections 
were cut in a sagittal plane to include the outer and inner tabula in the 
same section. iMicroscopy of unstained sections in full and polarized 
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Fig 3 — Reconstruction 

\ — External tabula interrupted bj the tumour with a sharp edge Periosteum temporariK 
fills the gap Well stained bone cells identify the process as a recent one H<EmatoN\lin 
eosin X 300 

B— Attempt to close the gap in the external tabula b> small particle of newlj built bone 
Note regularitj of the lamellarj pattern Polarized light x 85 
C — New bone built at the inside lower right b\ osteoblasts . at the outside top bj 
osteogenetic fibres t\pical for intramcmbranous ossification Haematox\lin cosm x 125 
D — Part of 3 C. x 300 Sharpe\ 's fibres inside and outside the bone Osteoblasts and 
bone cells equally well stained acti%e 




Fig 2 — DrsTRUCTioN- 

A — Spongcous, capillary part of the tumour Larger sinuses originate bj confluence. 

Sinuses filled %\ith blood Ha;mato\rlin-eosin. x 125 
B — The sinuses fill out the marrow spaces completelv after destruction of the connccti\e 
tissue padding Sinuses filled with blood Fndothelium lines the sequestra of the bone 

directly Van Gieson, x 65 

C— Destruction of a small sequestrum bv the attack of progressing blood spaces Fibres 
of bone falling apart and resorbed one bv one Unstained Polarized light, in inter- 
mediarr position between full light and extinction y 65 
D — Sequestrum surrounded b\ smallest particles bone-dust, the latter washed into the 
blood spaces Unstained Polarized light y 65 



Cavernous Hsemangioma of the Frontal Bone 

light was used besides staining with haematoxylin-eosin, Van Gieson and 
Gomori-impregnation. * 

The tumour was identified by Dr. Benjamin Castleman, pathologist, 
as a cavernous haemangioma. Our histological findings are as follows : 

The outstanding feature is given by the vessels. Adjacent to the 
normal bone and to the surface dense conglomerates of capillaries are seen, 
rvith thin endothelial walls and rich padding of fibrous tissue between the 
convolutions and the bony wall. This interstitium diminishes against 
the centre of the growth and the lumina of the vessels become gradually 
larger by confluence. Finally very large venous spaces are formed, filled 
with blood and occasional clumps of fibrin, the padding is gone entirely 
so that the thin endothelial wall of the vessel lines the bone directly. 
As long as there is any connective tissue a certain amount of lymphocyte- 
like myelocytes is seen in its meshes. In the very centre nothing remains 
besides coalescing blood sinuses and receding bone. 

Very near to the sharply-cut edge of the normal outer tabula some 
disintegrating remnants of the latter are seen. Against the centre the 
trabeculae become rapidly smaller, until in the region of the largest blood 
sinuses only very small sequestra are left. Reduced later to bone dust, 
clumps of the latter are seen within the blood spaces in reabsorption. 
The destruction is rapid as shown by well-stained nucleated and branching 
bone cells even within the smallest sequestra ; their canaliculi are broken 
up to open directly into the sinusoids. 

While the bone substance is vanishing by rarefaction in the centre, 
near the surface vivid osteogenesis is observed. To a small extent this 
is due to osteoblast rows but only in the comer near the normal bone 
and only at the inside of the interrupted trabeculae. Osteoclastic 
activity is rare rvithin the tumour, while in the normal part it is more 
conspicuous than apposition. The main bony growth is accomplished 
here by intramembraneous ossification at the ends of the trabeculae 
which are pointed against the surface. Fibres furnished by the periosteum 
bury themselves by producing osteoid substance. The perforating fibres 
can be easily followed far inside of the newly-formed bone. The out- 
growing delicate spicules point against the periosteum and show two 
types. Some are of a " quiescent ” nature, rvith a blunt cap formed by 
a few lamellae parallel to the surface. Others, far more numerous, 
protrude fingerlike against the surface, termmated by small bludgeons 
by embedding directly the fibres of the periosteum. The findings 
correspond to a cavernous angioma with small areas of a capillary 
type. 


• The histologic '' ork \vas earned out by Miss Dorothy Linden The photomicrographs 
were prepared by Richard W St Clair, head of the Photographic laboratory of the 
Massachussetts General Hospital 
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Comment 

Trauma was present in the history here as in almost all the other cases. 
Sometimes small repeated injuries are reported. The development may 
take a long time : in the case of Echols and Kleinsasser twelve years, in 
our ovm about ten. Operation as a form of trauma plays its role when 
after insufficient removal the expansion is accelerated. In two cases, 
Zajaczkowsky’s and our own, a previous operation removed only the 
external tabula and the diseased marrow, but left the inner tabula intact. 
In the present case this procedure may have seemed justified at the first 
operation with the inner tabula intact according to the roentgen finding 
even before the second inter\'’ention. But it is evident that a similar 
procedure must be insufficient even to remove the entire changed spong- 
iosa ; the bone has to be dissected in its full thickness. In the case of 
Kaplan and Kauser the inner and outer tables were thinned but intact. 
As they assume that the tumour arose from a centre in the diploe, their 
findings may represent an earlier stage than our case, with the destruction 
of the tabulae not yet completed. Inner and outer cortices presented 
cribriform perforations in the case of Eros. The thin brittle vitreous 
gives way easier than the thick and tough outer tabula ; in Abbott’s case 
the outer table was completely replaced by the mass. 

Sometimes the operation had to be discontinued because of severe 
bleeding, as in the case of Anspach, where the inner table was preserved. 
In this connection the conception of Ribbert as quoted by Dikansky is of 
interest : angiomata are not connected with the vessels of the surround- 
ings by abundant and uninterrupted pathways but through a single 
afferent and a single efferent conduct ; though one may encounter 
abundant bleeding at the removal it -will stop abruptly when the growth 
is totally eliminated. In our case the ablation was accomplished by 
working through healthy bone and almost no bleeding was experienced. 
According to Mazzini and Brachetto-Brian, the rare " non-communicat- 
ing ” angiomas are characterized by a telangiectatic condition of the 
diploe, vnth no circulatory connection between the new growth and the 
soft parts of the surroundings. 

Removal of the entire thickness of the bone appears necessary if we 
consider the histogenesis of the tumour. The part where abnormal 
activity was started by the trauma is the vessel system of the spongiosa. 
In this centre destruction reaches its maximum by confluence of venous 
spaces to sinuses, with increasing pressure exerted against the bone wall. 
This pressure destroys first the connective tissue padding between vessel 
and bone. With the connective tissue gone the matrix for osteoblastic 
activity is lost. The bone is thus deprived of its defence mechanism of 
building new lamellae. Soon the bone substance itself is attacked by 
the expanding sinuses, the lacunae are broken up and the process goes on 
until the smallest spicules are ground up to bone dust, which is then 
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ashed out into the blood spaces to be reabsorbed The most active 
elements seem to be the endothelial cells Probably one has to look at 
these cells for the first response to the trauma 

The destruction of the bone does not occur always according to the 
same mechanism In case two of Dikansky the resorption was effectuated 
mainly by osteoclasts Eros saw scarce groups of osteoblasts and 
osteoclasts Mazzmi and Brachetto-Bnan saw trabeculae m the vicinity 
of the vascular formations, undergomg a '' process of simple atrophy ”, 
while the greater part of the trabeculae showed considerable hypertrophy 
Regeneration of bone bemg impossible after destruction of the matrix 
of osteoblasts in the marrow spaces, the only area left open for reactive 
osteogenesis is restncted to the surface Here the penosteum, itself 
under attack from the part of the expanding blood spaces, offers a supply 
of fibres which by producing an osteoid interstitium gives a basis for 
intramembranous ossification The coarse uncalcified fibres of embryonic 
bone are encountered in later life only in certain locations as at sutures 
and areas of insertion of tendons They seem to be " left over ” to meet 
situations where extreme stress is encountered Pressure of the growing 
tumour from inward may evoke this tendency when after destruction of 
the smooth protecting cortical the spicules revert at their external end 
to this t5ipe of osteogenesis According to Schulz abundance of Sharpey s 
and elastic fibres which form later bone can be attributed to some mechani- 
cal irritation In this case the pressure of the tumour acts as a stimulant 
The microscopic picture of the spicules makes it clear that this tendency 
to grow out fingerlike by engulfing the fibres is reproduced in the roent- 
genologic picture of delicate parallel trabeculations According to 
Anspach no other benign tumour has so uniformly produced these parallel 
densities In the roentgen picture of our case only the marginal panetes 
showed this regularity with a beehive structure in the centre This was 
m full harmony with the histological finding of entirely disorganized bone 
m the centre and the fingerlike protrusions restricted to the periphery 
The operation found no thick penosteum over the tumour The 
histologic picture of this area made it clear that the penosteum "as 
reduced almost totally to the spaces between the protruding spicules 
These remnants of the penosteum themselves were undergoing destruction 
by the enlarging venous spaces 

Jaffe mentions the possibility of spontaneous healing m similar cases 
The above-mentioned ‘‘ quiescent ” spicules may give the basis for this 
reversion Their caps would form a new cortical by confluence and under 
this protection the elements of the spongiosa may regain their equilibnum 
Anspach mentions that the cortex of the involved bone may not be 
broken into bits but is replaced' by the hiemangioma in a slow, most 
orderly fashion 

Reversion to the embryonic type of osteogenesis is easier to understand 

561 



George Kelemen and Edgar Miller Holmes 

when one considers that the area of the new growth is always the tuber 
frontale, the site of the primary ossification centre of the frontal. A 
similar mechanism was observed by Furstenberg, in osteomyelitis of the 
skull : embryonic bone formation going hand in hand wth osseous 
destruction. 

Toynbee classified the two vascular tumours which offered the basis 
of the first observations — tumours " of a very intricate character ” — under 
the class of diseases dependent upon an arrest of development. Even 
simple macroscopical observation revealed to him certain analogies 
between these diseased portions and the centres of ossification as they 
present themselves at an early period of embryonic fife. 

Summary 

A cavernous angioma of the frontal bone was removed by operation 
followed by plastic repair. Of traumatic origin, this extremely rare 
tumour offered histologically in its centre destruction of the bone by the 
vessels of the spongiosa which formed first dense conglomerates and later 
by confluence large sinuses. In the periosteal region reactive osteo- 
genesis produced new bone by reverting to the mechanism of intra- 
membranous ossification. The first impulse for exuberant growth may 
have been imparted to the endothelial cells of the vascular walls while 
material for repair was furnished by the remnants of the periosteum. 

Reaction to the traumatic impulse resulted in tumoral grovdh at the 
site of the primary centre of ossification. Attempts to reconstruction 
by reversion to the pre-natal mechanism of intramembranous ossification 
produced the characteristic roentgen picture of delicate parallel trabeculae. 
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RADIOLOGY OF THE TEMPORAL BONE 

SOME ANATOMICAL ASPECTS 

By J. F. O. MITCHELL (Edinburgh) and ROY ASTLEY (Birmingham) 

(1) Introduction 

Very often finer points of diagnosis and consequent surgery depend 
upon accurate interpretation of X-ray films and a sound knowledge of 
what the different views can show. Nowhere is this more important than 
in disease of the temporal bone. 

The first essential is a good background of radiological anatomy, and 
it was towards this end that the following investigation was begun, so 
that we might have a set of standard views of the mastoid with the 
principal features outlined. These, by comparison with films of the 
pathological, we have found a great aid to interpretation ; what was 
originally intended as a personal educational process may be of interest 
and value to others. 

The series was based on only one disarticulated specimen and thus 
does not indicate the range of variation of the normal. Allowances must 
therefore be made for differences in development and pneumatization. 

(2) RAD10GR.4.PHIC Details 

Moulds of dental plastic (which showed faintly with the non-screen 
technique employed) were made to hold the specimen in position for 
each of the following views : 

Lateral oblique. A true lateral view with a 15-degree tube tilt 
directing the rays towards the feet. 

Stenver’s view. An occipito-frontal with the head rotated 45 degrees 
and a 12-degree tube tilt away from the feet. 

T owne's view. A fronto-occipital with a 30-degree tube tilt towards 
the feet. 

Suhimito-vertical. The standard view. 

(3) Markers Employed 

Markers as shown in Fig. i were employed in various combinations 
to outline the following structures ; 

External auditory meatus — a straight piece of wire with a ring at 
each end. The medial ring (free end posterior) marks the circum- 
ference at the drumhead, the lateral and larger (free end anterior) 
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the circumference at the outer limit of the bony canal The 
intermediate straight piece runs the length of the roof (Fig la) 
Internal auditory meatus — a straight piece of wire with a nng at 
the medial end vhich defines the circumference there The 
straight piece extends laterally along the antenor waU as far as 
the proximal end of the canal for the facial nerve (Fig ib) 


RIfJC, RT INN£R £N0 



a External Meatus b Internal Meatus 

Tic I Wire Markers 


Middle-ear tract — a straight piece of ivire with a hook at each end. 
The straight piece runs through the bony Eustachian tube, 
middle-ear cavity and aditus into the mastoid antrum One end 
IS hooked into the canal for tensor tympani, the other abuts on 
the postenor wall of the antrum 

Facial nerve — a length of fine wire running from the stylomastoid 
foramen along the facial canal as far as the genu 

Lateral (horizontal) semicircular canal — surgical removal of its 
lateral wall at the aditus, and a curved w ire m the lumen The 
postenor limb extends into the vestibule, the anterior into the 
ampulla, but the wire imperfectly defines the smoothness of the 
curve 

Superior semicircular canal — surgical removal of the arcuate 
eminence, and a curved wire m the lumen Neither end quite 
reaches the vestibule, the antenor end again imperfectly defining 
the smoothness of the curve 

Mastoid antrum — surgical removal of the tegmen antn, and packing 
of the cavity of the antrum and aditus with thin stnps of lead foil 

Sigmoid sinus — a piece of lead foil moulded to fit its bony groove 

(4) The Lateral Oblique View (Figs 2-5) 

There is marked deviation of the middle-ear tract from the honzontal, 
and the high positions of the Eustachian opening and the aditus relative 
to the middle ear are well shown Fig 2 shows the wire very high in 
the antrum, but here it is nding up against the roof, while in Figs 4 and 5 
it IS packed down on to the floor of the aditus 
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The facial canal conforms to its classical description, crossing the 
middle ear at the level of the upper margin of the drum and turning 
downwards just behind the posterior waU of the external meatus. 

The internal auditory meatus (Fig. 3) approximately coincides with 
the lower part of the external meatus, while the petrous tip lies well 
below. 

(5) Stenver’s View (Figs. 6-9) 

In practice we use this as a routine in place of other variations of the 
P.A. oblique. With the appropriate exposure technique, it shows 
clearly in the same picture both the mastoid tip and the petrous bone 
with details of the middle and inner ear. 

The external meatus is foreshortened, and the ring marking the drum- 
head is seen in relation to the facial nerve, aditus, and antrum (Figs. 6 
and 9). The antrum appears much higher than might be imagined. 
The important proximity of the lateral semicircular canal to the aditus 
is well shown. In Fig. 8 the bony groove for the sigmoid sinus is also 
indicated. 

The internal meatus, cochlea, superior and lateral semicircular canals 
are usually well seen in films of the living subject. Each of the canals is 
seen in its own plane. The marker in Fig. 7 shows that the medial 
extremity of the internal meatus is not on the “ skyline ”. Therefore 
pathological enlargement may not be seen as early as one would expect 
in this view. 

( 6 ) Towne’s View (Figs. 10-12) 

This gives a good general plan of the whole ear, comparing both sides 
in the same picture. 

The medial end of the external meatus indicates the position of the 
middle ear with the promontory of the cochlea on its medial waU, the 
Eustachian tube anteriorly and the aditus ad antrum posteriorly. 

The antrum is much foreshortened but the " neck ” formed by the 
aditus is shown better than in the other views, thus permitting earlier 
detection of pathological enlargement. The proximity of the lateral 
semicircular canal is again apparent. The superior semicircular canal is 
obvious without a marker and the medial end of the internal auditory 
meatus more clearly seen than in the Stenver’s view. 

(7) The Submento-Vertical View (Figs. 13-15) 

This view again compares both sides in the same picture. 

The external auditory meatus is easily seen without a marker ; but 
in radiographs of the complete skull its medial end (with the aditus 
superimposed — Fig. 15) and the adjacent middle ear are apt to be 
obscured by the ascending ramus of the mandible. 
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Radiology of the Temporal Bone 

The coils of the cochlea are prominent. 

In all four views the external and internal auditory meatus lie more 
or less in one straight line. The middle-ear tract crosses this at an angle 
approaching 90 degrees, except in this view where, foreshortened, the 
angle appears more acute. 

(8) Summary 

(fl) A disarticulated temporal bone was investigated radiologically, 
using markers to indicate the principal anatomical features. 

(6) Four views showed the relations of these features in all planes, 
providing a useful guide in radiodiagnosis. 

(c) Insertion of the markers required removal of bone the approximate 
equivalent of common pathology. Despite the great detail of the radio- 
graphs compared with those of the living, it was noteworthy that the 
defects could not be seen. 
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THE RADICAL MASTOID OPERATION : 


A PRE- AND POST-OPERATIVE AUDIOMETRIC STATISTICAL 

SURVEY OF HEARING LOSS IN CHRONIC OTORRHGEA 

By N. ASHERSON (London) 

Audiometry has now enabled the otologist in cases of chronic otorrhcea 
to venture an opinion by otoscopy alone of the hearing loss (in decibels) 
within an insignificant hmit of error, and without any interrogation or 
testing of the patient, or knowledge of the past history. 

This generalization has been formulated. 

1. For the radical mastoid cavity : 

(а) whether dry and healed 

(б) or whether it is still discharging. 

2. For chronic suppurative otorrhcea with granulations and/or 

cholesteatoma. 

3. For chronic otorrhcea with the large and the small permanent 

central perforation of the tympanic membrane (tubo- 
tympanic infection) whether healed or still discharging. 

4. For active attic disease. 

This is a starthng new addition to the aurist's clinical armamentarium. 
A new chapter has been opened in which visual examination wiU ascertain 
auditory loss in terms of decibels. 

The proof of this generalization wiU be demonstrated in the statistical 
survey which follows. 

As ear consultant to a medical board during the war, about 535 
pathological ear cases were examined clinically and the hearing 
tested. This includes 28 patients (56 ears) with otitis externa. Exclud- 
ing these, there were 479 cases in which there was (i) a past history of 
chronic otorrhcea arising from the middle ear, or (2) the ear was still 
discharging. 

I am indebted to Dr. A. W. Gregorson, Chairman and Dr. A. E. Tughan, 
Vice Chairman of the Medical Board, for referring these cases to me. 

Records were made of the hearing using the tests (i) with the acumeter, 
(2) the whispered voice, (3) the conversational voice and (4) the audiograph 
for air conduction. All the cases (which formed at least 0 • 25 per cent, of 
all the board cases) were males between the ages of x']\ and 40. The real 
proportion of ear cases was probably higher, as cases of the cortical 
mastoid operations (with their good and permanent results) were apt to 
be passed A.i, the past ear condition being ignored deliberately in grading. 
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The cases are tabulated under the headings given below, and the 
statistics indicate the high incidence of chronic otorrhcea in the population, 
its severe toll on the hearing, and the poor results which persist despite 
the radical mastoid operation. 

These figures confinn the view that the radical mastoid operation is 
an operation performed too late — after the hearing loss has already 
become severe. 

To conserve the hearing, and to avoid the necessity for the radical 
mastoid operation, every case of acute otitis media should be under 
operation and active treatment (by the cortical mastoid operation if 
necessary) until the ear is dry, the tympanic membrane intact and the 
hearing restored to normal. All these conditions can be secured with the 
prompt treatment available to-day in contemporary institutions. The 
day may yet dawn when chemotherapy, with the use of the antibiotics, 
will still further diminish the incidence of otorrhoea with its severe toll of 
hearing. 

TABLE I 

These Results based on an Analysis of the Hearing in 47S Ears with Chronic 
Otorrikea 


Total ears tested , a consecutive senes 



Number of 
patients 

1 

% 

Number of 
affected ears 

Radical mastoid cavity 

36\ 

«12 

?I}=55 

Radical mastoid c&yity (contrast senes) 

16/ 

Cortical mastoid operation 

17 

4 1 

21 

Aural polypi 

37 

9 ' 

3S 

Chronic otorrhoea with granulations and/or cholestea | 
toma 

120 

30 

153 

Attic disease 

30 

7 

30 

Sub-acute otorrhoea 

12 

3 

'4 

Ears dry after otorrhoea, wth a residual permanentl 
perforation of the tympanic membrane 

97 

24 

I 102 

"Dry ears, uith the tympanic membrane healed 

4^ 

II 

66 


411 

100 

1 479 


There Avere in addition other causes of deafness Otosclerosis, ii feigned deafness (2 
cases) . Acoustic Trauma There were also Otitis externa, 28 cases 


The Hearing Loss in Gases of Pre- and Post-operative Chronic 
Otorrhcea (After the Radical Mastoid Operation) 

The cases are statistically tabulated as follows : 

A Cases in which the radical mastoid operation has been performed 
for chronic otorrhoea, the cavity having healed up andremained 
dry. 

B Ditto, but with the cavity still discharging. 

C Cases in which the cortical mastoid operation has been performed 
in the past for (presumably) pre-operative chronic otorrhcea 
and the hearing loss. The ears are dry. 
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D Cases of chronic-suppurative otorrhoea, associated with 

1. Aural polypus. 

2. Granulations and cholesteatoma. 

E Cases of active and healed otorrhoea, tubo-tympanic infection, 
associated with a large central perforation of the t5mipanic 
membrane (bilateral or unilateral), {a) ears dry, (&) ears still 
discharging. 

F Cases of active or healed otorrhoea, with small central perfor- 
ations of the tympanic membrane. 

G Cases healed after chronic otorrhoea, tympanic membrane intact. 

Other Causes of Deafness ; Otosclerosis : Feigned Deafness (2 
cases : Acoustic Trauma. 

Statistical Summary 

The audiometric statistics of chronic otorrhoea reveal some interesting 
data, much of it graphic confirmation of familiar clinical observations. 
These may be summarized as follows ; 

1. Radical Mastoid Operation. The hearing loss of the ear 
subjected to the radical mastoid operation is severe, permanent, and even, 
with the passage of time, progressive. The loss averages 50 to 60 decibels 
for frequencies up to 2048, and 60 to 80 decibels for the higher frequencies. 
The clinical hearing was : 

Acumeter . . . . . . o"/36" 

Whisper . . . . . . o 

Conversational voice . . Very loud at contact only. 

This hearing loss is so severe that there is no clinical difference pre- or 
post-operative, whether the operation cavity remains dry or moist. 

2. This post-operative hearing loss is not due to the radical mastoid 
operation per se, but results from the underlying chronic otorrhoea which 
constitutes the indication for the radical operation. In this connection 
the average hearing loss in some 150 consecutive such cases (granula- 
tions, aural polypi and cholesteatoma) is shown to be almost as severe as 
that detected after the operation. The hearing loss is 40 to 45 decibels 
for the frequencies up to 2048, and 50 to 60 decibels for the higher 
frequencies. In the case of aural polypi, the loss is ten decibels higher. 
The clinical hearing was ; 

Acumeter . . . . . . o'Vgb" 

Whisper . . . . . . 0 

Conversational voice . . Up to i ft. 

3. Cortical Mastoid Operation. The excellent hearing results 
secured by the cortical mastoid operation, where the otorrhoea ceases, 
the tympanic membrane heals over, becomes intact and normal in 
appearance (and the hearing in the other ear is normal). The average 
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impairment is but 15 decibels for the frequencies up to 4096, and 25 to 
45 decibels for the higher frequencies. The clinical hearmg was : 
Acumeter . . . . . . 30V36" 

Whisper . . . . . . 15 ft. 

Conversational voice . . 15 ft. 


Post-operative Otorrhcea 
Typical Radical Mastoid Charts 
Acumeter o'/sS WTiisper o Loud shout not heard 
Left Radical Mastoid 



Right a X 
Left - O 


Audiograph A 


Acumeter 8V36 WTiisper Loud ad eoncham Conversational voice Loud shout 
ad couchani 

Right Radical Mastoid 



Audiograph B 


N. Asherson 


Typicai. Audiographs. 

Pre- and Post-operative Chronic Otorrhoea. 

N.R., age 50. Right Radical mastoid operation 11.2.48. Before operation : had chronic 
otorrhoea vath cholesteatoma, and granulations for which a cortical operation had been 

performed. 



Right = X 
Left = O 

Audiograph Ci 


Three months after operation. Note deterioration of 15 decibels. 



Right = X 
Left = O 

Audiograph C2 


On the contrary, where the other ear shows permanent defective 
hearing, and the tympanic membrane on the operated ear shows an attic 
scar, the hearing remains impaired even though the ear is dry. The 
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hearing loss is 40 to 50 decibels for frequencies up to 2048, and 50 to 
70 decibels for the higher frequencies The chnical heanng Mas 
Acumeter Contact 

Whisper 2 ft 

Conversational voice 2 ft 

4 Tubo-tympanic Infection The heanng in the cases of otorrhosa 
with the large permanent central perforation of the tympanic membrane 
(tubo tympanic) is m fact better when the ear ts discharging than when the 
ear is dry The heanng is severely impaired in either case It averages 
40 decibels, being higher for the higher frequencies (See Composite 
Audiograph g ) 

5 The hearing loss is recorded of the ear after the discharge has 
dned up but with the small, dry, permanent central perforation of the 
tympanic membrane The loss averages 30-33 decibels for frequencies 
up to 2048, above which it nses to 60 decibels 

6 Healed Otoeehcea The heanng loss is recorded in cases Mith 
a past historj' of otorrhosa with an intact membrane 

7 Other Causes of Deafness Otosclerosis etc 

The Radical Mastoid Operation, and the Hearing Loss 
In the senes there were some 409 consecutive cases Of these there 
were 479 ears with chronic otorrhoea Dunng a period of three years 
these were all referred to me while ear consultant by a medical board 
There were amongst these, 37 m which the radical mastoid operation had 
been performed Out of these 8 Mere dry, and 29 Mere still discharging 
The heanng loss is tabulated in decibels, (i) for the low tones and 
(2) for the high tones The heanng is taken to be defunct if the patient 
cannot hear at 70 decibel amplification 

In almost every case the heanng loss was so great as to render the ear 
useless as an organ of heanng In 38 per cent (14 out of 37 cases) it 
was completely lost In 66 per cent the loss was almost complete 
All the loss of heanng must not be ascnbed to the radical mastoid 
operation per se If the usual standard indications for the operation are 
considered (chrome otorrheea with granulations polypus, and/or 
cholesteatoma) and the pre operative depressed level of heanng 
ascertained, it is possible to assess what part, if any, is played by the 
radical mastoid operation in the causation of any detenoration of this 
pre-operative severe loss of heanng 

TABLE IIA 

The Radicai Mastoid Opcratiov Camtv 
(53 cases in all) 

A Jtelalton to Perststtn^ Discharge 
‘'ERiES A (Recruits ) 36 cases 37 ears 

Of the 37 cars 8 (22%) were dr> and healed 
29 (78%) were stiil discharging 
Series B (Cases seen in pn\*ate ) x6 cases 18 ears 
Of the 18 ears all were dr^ and healed 
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TABLE IIB 

B. Relatim to Hearing Loss 

Total ears . . . . . . . . . . - • 37 

Complete hearing loss . . . . . . . . • ■ 14 ears 

Almost complete hearing loss . . . . . . 9 ears 

23 ears, i.e. 66% of all ears. 

Dry, healed cavities . . . . . . . . 8 ears 

Complete hearing loss . . . . . . . . . . 4 ears 

Almost complete hearing loss . . . . . . r ear 

5 ears out of 8 ears, i.e. 60%. 

Moist cavities 29 ears 

Hearing completely lost . . . . . . . . 10 ears 

Almost completely lost . . . . . , . . 8 ears 

18 out of 29 ears, i.e. about 66%. 

Radical Mastoid Operation Cavity, Dry, Healed 

1. Patients, male, ages 17^ to 38. 8 cases. 8 ears. 

Series A 

Ages Lmv tone loss High tone loss 

17 to 35 40 to 50 decibels 65 decibels 

Five out of 8 cases had almost complete loss of hearing, i.e. 60 per cent. 
Where the cavity is dry, the hearing is stUl severely affected. It 
may be completely lost (4 out of 8), 50 per cent., or almost completely 
lost (i case). 

The average loss for the low frequencies is 40 to 50 decibels ; for 
higher frequencies the loss is 65 decibels. 

2. Radical mastoid cavity, still discharging, ages 19 to 35. 

Of patients, aU male. 29 cases. 29 ears. 


Age group 

Total number of cases 

Average low tone loss 

High tone loss 

17 to 20 

1 

13 

50 to 55 db. 

67 to 70 db. 

21 to 30 

7 

57 

60 

31 to 40 

9 

50 

60 

Average 

' 

53 db. 

65 db. 


In 10 out of the 29 cases, the hearing was completely lost for all 
frequencies (33 per cent.). 

In a further 9 cases, the hearing was almost completely lost, especially 
for the higher frequencies. The hearing is almost the same, whether the 
ear is dry or moist. 

With less than 23 cases (66 per cent.) the hearing was completely 
destroyed, as the table shows. There is no relation between the duration 
of the otorrhcea and the degree of deafness, as over 50 per cent, of the 
cases were under the age of 20. 

In one case originally included in this group, where good hearing was 
present, otoscopy revealed : 

{a) The operation cavity was dry. 

(6) The tympanic membrane intact. 
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(c) That a consen’ative operation or a cortical mastoid operation 
has been performed with permanent meatal drainage. This 
accounted for the good operative and functional result. 
The case was rvithdrarvn from this series and included 
under cortical mastoid. 

Thus the majority of. cases (70 per cent.) subjected to the radical 
mastoid operation in hospital practice wiU continue to discharge and in 
nearly 100 per cent, will have no useful hearing. 

It is necessary to know what the level of the hearing loss is in the 
case before the patient is subjected to the radical operation. We have 
these figures from a consideration of the results in chronic otorrhcea with 
granulations, polypi, or cholesteatoma. These are the cases, far excel- 
lence, in which the radical operation is indicated and performed. 

Composite audiograph 5 of the average loss in 153 cases shows a loss of 
40-45 decibels for frequencies to 2048 — above that from 50 to 70 decibels. 
In the radical mastoid cavity the loss is 55 to 65 respectively. (Composite 
Audiograph 2.) 

The composite audiograph 2 shows a further loss of 15 decibels between 
the pre- and post-operative curve. The two curves are parallel — a 
remarkable coincidence. The further deterioration after the radical 
mastoid operation is 15 decibels, but clinically the difference is not 
detectable in view of the high pre-operative loss. 


The Radical Mastoid Operation : The Post-operative Average 
Audiograph 
Series A 

Composite audiograph of hearing after the radical mastoid operation, including 23 cases 
m which loss was total 



cases bearing 
i almost completely 
' lost 

14 cases hearing 
completely lost 


Composite Audiograph ia. 
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Composite Audiograph ib 

Alternative Composite Audiograph of 37 Radical Mastoid Cases 

A. The upper curve is that obtained from all the ears in which there is residual hearing, 

and excluding those cases in which the hearing is defunct. 14 ears. 

B. The lower curve is the composite for all cases as in chart. 37 ears. 

The hearing loss after the radical mastoid operation ; 37 radical 
mastoid cavities (29 moist, 8 dry). 

The curve A composite audiograph i, shows average hearing loss in 
37 cases, including 14 in which hearing was completely lost for all 
frequencies and g cases in which hearing was almost lost. 


fREQVENCIES ZS96 5792 //SS5- 

US 256 512 102* 2045 4095 8192 



Composite Audiograph 2 
Composite audiograph to show ; 

1. Pre-operative hearing loss (153 ears with granulations). 

2. Post-operative hearing loss after the radical mastoid operation (37 ears). 

R= Radical cavities. G= Granulations. 
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In the shaded area, each straight line represents one of the 14 cases 
in which hearing was completely lost (50 per cent, at go decibel level). 
Each interrupted line represents one of the 9 cases in which hearing was 
almost lost. 



Composite Audiograph 3 

Composite audiograph Pre*operative and post-operative hearing loss, showing the loss 
- for granulations and for polyTn 

G=Curve of chronic otorrhcua with granulations (153 ears) 

P=Curve of chronic otorrhoea with polypi (38 ears) 

Ms=Cur\e of chronic otorrhoea after radical mastoid operation (37 ears). 

FRMUENdSS 2S9S S79Z t/Sa* 



Contrast of post-operati\ e audiograph of i8 radical mastoid operations (Seen in private 
m the last two years) 

18 cars All dry cavities 
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Contrast Series of Radical Cavities : Cases seen Privately 

In private practice in the limited number of cases which present, the 
radical cavity can always be healed if the after-care remains continuously 
in the hands of the operator. The hearing effect, however, is the same. 

The audiograph shows the average hearing loss in i8 radical mastoid 
cavities (the operation being performed in the past in private by various 
otologists) whose after-care was in the hands of the operator until healed. 
These were consecutive cases seen in the past two years, and every cavity 
was dry, healed, and remained so. The hearing loss, however, was no 
better than in the previous series. In 7 out of the 18 (about 40 per cent.) 
the hearing was completely lost in the operated ear, the loudest shout 
ad concham only being perceived ; in the bilateral case, an air conduction 
hearing aid was effective. 

The complete loss occurred in the twenty-year-old as weU as in the 
octogenarian (age 85). 

Alternative Statistical Method of Determining the Composite 
Audiograph Chart for Radical Cavities 

In the cases with the radical mastoid operation, the hearing may be 
classified into three categories ; 

1. Those with good or almost normal hearing. There was only one 
such case (Case 33) out of 52. 

2. Those in which the hearing is completely defunct, i.e. a loud 
shout ad concham is barely perceived when the other ear is occupied by 
a noise. There were 23 in the series of 37 ears. 

3. Excluding those cases in categories i and 2 there is the residue 
of 14 ears in which there is some hearing. If these cases alone are averaged, 
we get the chart shown. 

Aiidiograph curve i shows the lossas being 10 to 15 decibels less than 
the average for all ears (the radical mastoid operation). The loss is 
40 to 45 decibels for all frequencies to 5792 and 50 to 65 decibels for 
higher frequencies. 

The practical application is the following : 

A. Either the hearing is totally lost ; 

B. If there is hearing, then it is probable that the hearing loss is 

of the order given in this curve A, Composite audiograph i. 

Prophylaxis. These statistics make depressing reading. Can any- 
thing be done to relieve this doleful picture ? 

Chronic otorrhoea, of the type requiring the radical operation, is a 
disease of the economic poor, and does not exist in the better economic 
strata of society. These statistics apply chiefly to the stratum of the 
population in which it is particularly rife. Pre-war there were over 
4,000 cases of active chronic otorrhoea in the school population of London 
(i per cent, in all) — a disgrace which the L.C.C. has always been alive to 
and was successfully coping with. 
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2. Category B. There were 4 cases, 6 ears (i.e. 2 bilateral). The 
ear was dry ; there was an attic perforation ; or the other 
ear was deaf ; or there was marked nasal sepsis ; or large 
central permanent perforation of the tympanic membrane. 
(In one case the bilateral cortical operation was performed 
in infancy.) In these cases, the loss exceeded 30 decibels, 
the average loss being for the low tones, 40 decibels — for 
the high tones, 50 decibels. (See Audiograph E 2.) 


Chronic Otorrhcea with Granulations and/or Cholesteatoma 
(excluding Polypi) 

Chronic suppurative otorrhcea with granulations (and cholesteatoma). 153 ears 
(cases). 

In 24 ears the hearing loss was severe. 



Co-MPosiTE Audiograph 5 


There were 153 cases, none of them operated upon. 

The granulations are associated with a marginal perforation. 

In 24 cases (16 per cent.) the hearing loss was very severe (over 
60 decibels for aU frequencies) but the average loss, as depicted in the 
composite audiograph, is 40 decibels for the frequencies up to 2048, and 
up to 80 decibels for the higher frequencies. 

The composite audiograph of cases after the radical mastoid operation 
show no improvement in the hearing. On the contrary it shows a 
further 15 decibels deterioration. (Composite audiographs 2 and 3.) 

Granulations which arise from the wall of the meatus or from the 
margins of a central perforation are not included in this category. These 
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are cases which one would expect to respond to conservative treatment in 
almost 100 per cent of cases This is mentioned as some authors 
erroneously lump all cases together 


Aural Polypi 

There were 37 cases, 38 ears 

In every case the radical mastoid operation was indicated, the hearing 
was severely affected The level of loss for the lower frequencies never 
rose above 30 to 35 decibels The average loss was 60 to 80 decibels 
The high tone loss was a constant feature of every case 

When composite audiographs are made of the average loss of heanng 
in cases of chronic otorrhoea (1) with granulations, (2) with polypi, and 
(3) after the radical operation, it will be observed that the heanng loss 
IS more marked when a polypus is present, and is still more marked after 
the radical operation (Composite audiograph 3 ) 


Aural Polypi 
38 ears 

Composite audiograph 



Composite Audiograph 6 


* Banham T M ' The Conservatue Treatment of Chronic Suppurative Otitis 
Media m Adults J Laryng and Olol 1944 Jix 117 
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Aural polypi — unoperated on. 37 cases. 38 ears, ii with com- 
pletely defunct hearing, i.e. 29 per cent. 

The audiograph curve ; average hearing for 38 ears including the 
II cases in which the hearing was completely lost, and assessed at a 
90 decibel loss for purposes of computation. 


TABLE 4 


Comparison of Audiometer, Acumeter and Voice Tests 


Acumeter is normally heard up to 36*. ^Vhispcred and conversational voice with maximum distance recorded 
is 15'. 

w.o.e.n, — ^with other ear occupied by a noise, a.c . — ad concham. 


A. Aural Polypi: Toial 39 Ears 







Fr 

eque 

icies 






Whispered 





128 

256 

512 

1024 

2048 

2896 

0 

o* 

tA 

Jj 

8192 

11584 



c^butiuUdl Vuiuc 

I 

19 

L 

25 

25 

25 

20 

20 

30 

40 

50 

55 

60 

0' 

8' 

i2*r5'. 

2 

33 

R 

40 

50 

55 

50 

35 

55 

55 

40 

60 

70 

0' 

0' 

Loud at 1'. 

4 

33 

R 

25 

20 

25 

25 

5 

10 

10 

25 

55 

65 

0' 

15' 

12'? 

5 

32 

R 

50 

50 

60 


70 

80 

70 

t>5 

60 

70 

0' 


i' w.o.e.n. 

6 

40* 

R 

20 

30 

40 

25 

2,5 

50 

60 

60 

64 

NH 

0' 


5' tort. 

7 

39 

R 

45 

55 

55 

65 

«>5 

65 

NH 

75 

NH 

NH 

0' 

0' 

Loud shout w.o.e.n. at 
contact. 

8 

39 

L 

50 

70 

80 

75 

75 

8s 

NH 

NH 

NH 

NH 

0' 

0' 

Loud shout NH a.c. 

9 

38 

L 

40 

55 

65 

60 

60 

65 

80 

NH 

go 

NH 

0' 

NH 

NH. 

10 

36 

H 

35 

50 

70 

75 

80 

85 

NH 

NH 

NH 

NH 

0' 

0' 

l^ud shout at contact. 

XI 

31 

L 

25 

50 

45‘ 

50 

50 

60 

50 

45 

70 

70 

0' 

l' 

i' w.o.e.n. 

12 

42 

R 

30 

35 

35 

30 

30 

50 

60 

55 

70 

85 

0' 

Contact 

only 

0' 

3' only. 

^3 

i6i 

R 

35 

50 

45 

35 

25 

30 

60 

45 

60 

50 

12' 

i'. 

14 

i84 

L 

40 

45 

45 

60 

t>5 

60 

60 

55 

55 

(>5 

0' 

At contact 

1'. 

15 

33 

L 

45 


NH 

60 

60 

65 

60 


NH 


0' 

0' 

Loud shout at contact. 

17 

34 

L 

45 


55 

55 

40 

55 

50 


70 

75 

0' 

0' 

Loud shout at contact. 

iB 

32 

L 

30 


65 

50 

60 

t)5 

80 


65 

NH 

0' 

0' 

Loud shout at contact. 

19 

39 

L 

35 


55 

35 

MM 

^5 

55 

70 

75 

NH 

0' 

2' 

7'. 

20 

32 

L 

25 

25 

25 

25 

45 

50 

55 

45 

65 

NH 

Contact 

2' 

3'. 

21 

29 

R 

35 

40 

35 

30 

30 

30 

20 

30 

45 

45 

6' 

3' 

10;. 

23 

30 

R 

25 

30 

35 

25 

20 

25 

30 

30 


NH 

10' 

12' 

12'. 

24 

33 

R 

30 

35 

35 

35 

30 

35 

55 

60 

NH 

70 

4' 


14'. 

25 

30 

R 

30 

IK 3 

30 

30 

35 

35 

45 


60 

70 

Contact 


w.o.e.n. 

27 

40 

L 

40 

K 9 

55 

45 

55 

50 

60 


60 

NH 

0' 

0' 

Loud at contact w.o.e.n. 

29 

37 

R 

40 


40 

35 

35 

70 

55 

55 

60 

NH 

0' 

0' 

Loud shout w.o.e.n. 

30 

42 

R 

50 

B 9 

45 

20 

35 

60 

NH 

70 

65 

70 

0' 

1' 

1'. 

31 

40 

L 

30 

K 9 

30 

30 

30 

50 

40 

60 

NH 

NH 

0' 

0' 

1'. 

32 

39 

R 

30 

50 

55 

45 

t>5 

50 

65 

70 

NH 

NH 

0' 

0' 

Contact w.o.e.n. 

33 

43 

L 

40 

55 

50 

( 35 

30 

25 

30 

40 

50 

NH 

6' 

5' 

4'- 

34 

35 

R 

10 

15 

25 

25 

45 

55 

70 

NH 

75 

NH 

0' 

8' 

14'. 

35 

34 

L 

40 

35 

45 

’ 30 

20 

35 

35 

20 

25 

45 

20' 

3' 

5'* 

37 

38 

L 

25 

25 

25 

25 

25 

45 

b5 

NT! 

NH 

NH 

0' 

8' 

15" only. 

38 

iB 

L 

15 

25 

20 

, 5° 


40 

30 

40 

60 

NH 

6' 

1' 

i'. 

3 

33 

L 

NH 

( NH 

1 NhI NH 

NH 

NH 

NH 

NH 

NH 

NH 

0' 

0' 

Loud shout at contact. 

16 

35 

R 

80 

, Nt 

NH NH 

NH 

NH 

NH 

NH 

NF 

NH 

0' 

0' 

Stone deaf. 

I/A 

34 

R 

65 

65 

! NH 

NH 

NH 

NH 

NH 

NH 

NH 

NH 

0' 

0' 

No shout at contact 
w.o.e.n. 

22 

31 

L 

45 

NK 

1 NH 

1 NH 

NK 

NH 

NH 

NH 

NH 

NTI 

0' 

0' 

Loud shout only w.o.e.n. 

26 

36 

L 

45 

65 

NH 

95 

NH 

65 

— 

— 

— 

— 

0' 

0' 

Loud shout at contact 
w.o.e.n. 

28 

34 

R 


! 65 

1 ^5 

! 75 

1 80 

NH 

NF 

NT 

NH 

NH 

0' 

0' 

0' w.o.e.n. at contact. 

36 

20 

R 

j30 

; 60 

|6o 

[ to opposite ear 

1 

60 

NH 

0' 

NH 

Loud at contact. 
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Right = X 
Left = O 

Audiograph F3 


Polypi. 



Right = X 
Left = O 

Audiograph F4 
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Right = X 
Left = O 

Audiograph Fy 


Sub-Acute Otorrboea and the Audiograph 
Sub-acute Otorrhcea. 


14 ears. 



Composite Audiograph 7 

There were 12 cases (14 ears) of sub-acute otorrhcea — otorrhcea of 
recent onset and the average hearing loss is given. All cases were those 
which might be expected to resolve with conservative treatment. In 
two cases, audiographs are available during the attack and after the 
discharge had ceased. 
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The hearing loss is slight for the lower frequencies, being 20 to 25 
decibels up to 2048 and 30 to 55 for the higher frequencies. 

With the resolution of the otorrhoea, the hearing is improved. This 
is shown in the two cases recorded below. 

Two cases of acute otitis media (abstracted from previous table) to 
show recovery in hearing with subsidence of the infection. 

Acute Otitis Media. 

Age 37. Right Ear 


isni 

mammmmi 
mmmr 


Right - X* - 3r-5 ^2 

RIjht after i4- 5 4-2 

Audiocrath Gi 

Acute Otitis Media 

Age 18. Right and Left Ears Before and After 


ESHiBBWC:”' 

iMiMiaHmial 
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Left = o' -before 5'-2-43 
Left = - AFTER. I ■ 5 ' 43 

Audiograph G3 


Attic Disease. Chronic Otorrhcea 

Attic Disease. 

30 cases. 


FREQUENCIES 2696 5792 //SSF 



Composite Audiograph 8 


There were 30 cases in which the disease was confined to the attic 
region. 

The composite audiograph shows a uniform loss of hearing of 25 to 
30 decibels up to 2048, above which it varies from 25 to 65 decibels 
increasing progression. 
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Tubo-Tympanic Infection 

Permanent Perforation of the Tympanic Membrane 

This is manifest by a permanent (partial or complete) central perfora- 
tion of the tympanic membrane. It is always a benign form of relapsing 
•chronic otorrhoea, Avhich invariably responds promptly to suitable 
conservative treatment. 

Clinically, the cases are divided into : 

1. Large complete permanent central perforation, i.e. involving the 

entire tympanic membrane. The ear may be {a) dry, 
(6) moist. 

2 . Small partial permanent central perforation, i.e. involving only 

part of the tympanic membrane — usually an area not 
exceeding one quadrant. The ear may be (a) dry, {b) moist. 

Relapsing Chronic Otorrhoea, associated with a Permanent Central 

Perforation of the Tympanic Membrane (Tnbo-Tympanic) 

There is obviously no relation between the membranal perforation, 
per se, and the extent of the hearing loss, either during the period the ear 
is discharging, or when it is dry. These statistics are submitted to indicate 
the extent of the loss for the various frequencies, in a series of consecutive 
•cases. 

The hearing loss depends upon the severity and the extent of the 
'Original infection and otorrhoea as well as any subsequent relapses. 

Complete Permanent Central Perforation of the Tympanic Membrane. 

Composite audiograph. 

I — Moist ears. 2 — Dry ears. 



Composite Audiograph 9 
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The Radical Mastoid Operation 

■Bilateral complete permanent central perforation of the tympanic membrane. Ear dry. 
3’^patients lo ears. Averages for each ear. Composite audiograph right and left ears! 





Composite Audiograph 9a 


Bilateral complete permanent central perforation Ear moist 8 patients i6 ears 
The average loss for the nght and for the left ears are given below, for comparison Cora 
posite audiograph, right and left ear 
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Right ® X 
Left -=0 


Co'iPosJTE Audiograph 9B 


In the entire series I have failed to record a normal hearing when the 
perforation has been due to infection of the middle ear, though in a traumatic 
case (see composite audiograph lo) I have encountered normal hearing. 
A central perforation of the tympanic membrane is a manifestation of 





N. Ashers on 

a benign type of otorrhoea, which never becomes complicated, and rarety, 
if ever, requires a mastoid operation. It is always associated with a 
nasopharyngeal infection, particularly a homolateral infection of the 
maxillary antrum. 

A series of cases with bilateral permanent complete central perfora- 
tions of the tympanic membrane are attached. 

1. With the ears dry; 5 patients, 10 ears. (Composite audiographs 
9, ga, gb.) 

2. With the ears discharging : 8 patients, 16 ears. 

These confirm a clinical observation made spontaneously by the 
patient that he hears better when the ear is moist. This applies to this 
category only. 


TABLE 5 

Bilateral Permanent Central Perforation of the Tvmpanic Membrane. The ear is drv 
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Composite Audiograph io 

Box on the ears producing perforation, dry central, of the tympanic 
membrane without affecting the hearing. 

Female, age 20, received a blow on the ear three days previously. 
There was no haemorrhage, but the only symptom she complained of was 
a whistling in the ear when she blew her nose. The perforation was 
postero-superior, central and dry. There was no otorrhcea. Note that 
the hearing has not been affected to any extent. 

The Hearing Loss of the Discharging and the Dry Ear 
Co.MK)SjTE Acdiograph OF ALL Per.manent Cevieal Perforaiion (Large and Small) 
j. Dry. e Discharging 

FgforrrAc/ry 2995 5793 use* 


Composite Audiograph ii 

595 






N. Aslierson 

The Audiograph of the Dry Healed Ear after Chronic Otorrhcea 

in the past 

There were 46 cases with 66 ears. 

This series included cases with a past history of otorrhcea, usually 
chronic and sometimes relapsing. Their ears were dry, and in every case 
the t3mipanic membrane was intact, but often showed deformities, e.g. old 
healed perforations, scars, etc. 

The composite audiograph shows the average loss of 20 decibels for 
the frequencies up to 2048 ; above this the loss is 30 to 50 decibels. 


66 ears. 46 cases. Ears all dry. All with post-nasal infection. 



Composite Audiograph 14 


Abnormal Otoscopic Findings and the Audiograph 
There were 35 ears. 

In this series there were deformities, displacements, and adhesions of 
the intact healed tympanic membrane. 

A table is given of the otoscopic picture, the audiograph and the 
clinical tests of hearing. It will be observed that there is no relation 
between the hearing impairment and the otoscopic findings. 

Post-Hasal Sepsis ; Sinusitis ; Post-Nasal Catarrh. (Permanent 
Central Perforations, partial or Complete) 

It is weU known that tubo-tympanic infection is caused by, or kept 
going by, nasal and post-nasal sepsis. 

In no less than 67 out of 76 of these cases there were symptoms and 
signs of post-nasal catarrh, and sinusitis. In many cases the maxUlary 
antrum was more opaque on the side of the discharging ear. Of the 

' 598 
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9 cases in which there were no signs or S3nnptoms of post-nasal sepsis, 
no less than 6 were dry. 


Central Perforation : No Nasal Sepsis 

The following shows the audiographs of 8 ears, 5 of which were dry, 
in which there was no evidence of nasopharyngeal sepsis. 


Permanent Central Perforations. 
No nasal sepsis. 



Composite Audiograph 15 


Nasal Sepsis and the Composite Audiograph (16) 

These were cases which were referred because of gross nasal disease, 
he re being no complaint of ear discharge or trouble. 

There were 48 cases, ivith g6 ears in all. These were divided into 
two groups : 

1. Those with apparently normal hearing (Cases 1-3 1, 62 ears). 

2. Those with a low tone loss (Cases 32-48, 34 ears). 

The curve 3 gives the average loss of hearing in g6 ears, with obvious 
nasal sepsis, the ears being apparently normal and no complaint being 
made of the hearing. 

It is to be noted that the composite audiographs for the 96 ears show 
a low tone loss of 12 decibels, and up to 20 decibels for the higher frequen- 
cies. The highest frequencies are affected to a maximum extent. 
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The Radical Mastoid Operation 

Composite Audiograph of 96 Ears (normal clinically) in Gases of 
Nasal Sepsis 



Composite Audiograph i6 

1 62 ears wth minimal changes 

2 34 ears with obMous eostachian catarrh 

3 The composite audiograph of all these ears { 9 &) 


Otitis Externa 

Otitis Externa 
22 cases {44 cars) 



Composite Audiograph 17 
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N. Aslierson 

There were 28 cases with 56 ears out of 535 ears, just under 10 per cent, 
incidence. The condition is bilateral and the audiograph shows hearing 
almost mthin normal limits. 

The high tone impairment is noticeable. It is due to secretions in 
the ear. 

Otosclerosis 

There were 10 cases of otosclerosis. All were of ages between 30 and 
40 ; again this confirms the clinical observation that otosclerosis in men 
invariably manifests itself in the decade 30 to 40, whereas in women 
it is 20 to 30. 

The ages of these cases were 31 (2), 35 (3), 36, 37 (2), 38 (2). 


Ten Cases of Otosclerosis, 


A — Right ears. B — Left ears. 
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CLINICAL RECORD 


RESPONSE OF OBSERVED OTITIC ENCEPHALITIS TO PENICILLIN 
AND CHEMOTHERAPY 

By T. B. HUTTON (Leeds) 

The foIloTOng case of otitic encephalitis is of clinical interest and thought to be 
worthy of record because the presence of the encephalitis was confirmed by 
direct observation of the brain substance on tivo occasions when exploration 
of the temporo-sphenoidal lobe was carried out for a suspected abscess. The 
encephalitis cleared up completely on treatment without the formation of a 
localized abscess, even though physical signs indicated a large area of brain 
substance was involved. Early treatment was possible because the first 
diagnostic symptoms and signs of the encephalitis appeared whilst the patient 
was in the ward under observation for a potentially dangerous ear. In my 
e-xperience this is the first such case which has shown resolution of an e.xtensive 
encephalitis without the formation of a brain abscess. 

Case History 

Margaret B., aged 14 years, was admitted to the ward for observation with 
a history of deafness and persistent discharge from the left ear for eleven years. 
Seven days previously there had been a transietit attack of vomiting after the 
discharge had become offensive and suddenly decreased in amount with acute 
ear-ache for forty-eight hours. Her general health was good. 

Examination revealed that the left external auditory meatus contained a 
little offensive pulsating pus. On cleaning, soft friable granulations were found 
to be obscuring the midie ear. X-rays confirmed a sclerotic mastoid process 
without a demonstrable cholesteatoma present. There were no signs of an 
intracranial complication. Local treatment to the diseased ear was then 
commenced but with little improvement, and a mastoid operation was con- 
sidered necessary in the near future. 

On the sixth morning after admission the patient was very loath to get out 
of bed, otherwise she felt well. The same evening a slight dull occipital head- 
ache had developed. There were no positive signs beyond the local condition 
of the ear. 

The following morning the patient had become distinctly drowsy, although 
perfectly rational when roused. Early neck rigidity had now appeared, but 
otherwise there were no localizing signs. A diagnosis of early meningitis was 
made and lumbar puncture followed by exploration of the left mastoid was 
decided upon. The C.S.F. pressure was 300 mm., the film being norma! and 
culture negative ; estimation of protein was unfortunately omitted. The 
mastoid was approached through a post-auricular incision and found to be 
sclerotic. The large antrum exposed was packed with cholesteatoma and 
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offensive pus. The posterior bony meatal wall was eroded and a fistula foimd 
communicating with the middle cranial fossa and draining thin pulsating pus. 
The simple mastoid operation was then completed and " the bridge ” tliinned 
dowTi in preparation for completion of the radical cavity at a later date. A 
large area of middle and posterior fossa dura with removal of the sino-dural angle 
was then exposed. The dura was not under tension but a small e.xtradural 
abscess on the floor of the middle fossa with very early granulations was found 
and drained ; a large area of lateral sinus was also exposed but found health}'. 
The wound was packed and the patient returned to the ward to start penicillin 

100.000 units 3-hourly and sulphadiazine grm. i 4-hourly. A fihn of the pus 
showed many Gram-positive cocci and the culture was a profuse growth of 
streptothrix, diphtheroids and coliform organisms. 

During the next 24 hours the patient’s condition deteriorated, contrary to 
expectations, and neurological signs appeared. At this stage the Neuro- 
surgical Unit were asked to see the case. Drowsiness had increased with very 
marked aphasia and the patient was roused with difficulty. The pulse rate 
was falling with slight rise in temperature but no vomiting. The patient’s 
co-operation was poor, but it was thought a right homonymous field defect had 
appeared and weakness of the right arm and leg was present with weakness of 
the left face. Sensation could not be tested with accuracy. There were no 
definite pyramidal signs and no papiUcedema. The pupils were equal and both 
reacted to light. There were no cerebellar signs. Neck rigidity was still 
present. A diagnosis of left temporo-sphenoidal abscess was made and, in 
view of rapid deterioration, exploration was carried out through a clean left 
temporal incision by Mr. Henderson. A localized collection of thin pus under 
marked tension w'as formd on incision of the dura and was situated over the left 
temporal lobe of the brain. This was evacuated and soft inflamed brain tissue 
observed ; further exploration was not considered justifiable. The temporal 
w'otmd was sutured \vithout drainage and 15,000 units of intrathecal penicillin 
introduced by lumbar puncture. At this stage the C.S.F. protein was 260 mgr. 
per 100 c.c. and cell count 154, mainly polymorphs. The pus evacuated w'as 
later found sterile on culture. 

The penicillin and sulphadicizine therapy was continued and in addition 

15.000 units of intrathecal penicillin was introduced by lumbar puncture twice 
daily. Small specimens of C.S.F. taken each time showed a falling protein 
content and cell count. 

On the seventh lumbar puncture the patient had an epileptiform fit starting 
in the right leg and spreading rapidly to the left leg and both arms, the tnmk 
and face also being involved. The right arm remained by the side, whereas the 
left arm was extended above the shoulder with elbow flexed. The clonic stage 
lasted four minutes, to be followed by deep stupor and a right hemiplegia, the 
pupils remaining equal. Prior to this incident the patient's progress had been 
satisfactory. Since the general condition was now poor and a pressure cone 
suspected. Dr. Taverner’s help was sought in the absence of Mr. Henderson. He 
foimd signs of a space-occupying lesion and decided to explore the left temporal 
lobe of the brain through the clean temporal wound already made. No localized 
pus was found, although a large area of brain tissue was observed to be soft, 
inflamed and discoloured. The mastoid wound was dressed immediately before 
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the e\ploration and found healthy, wth only slight increased tension of 
the dura 

Sodium luminal was given to control the intensity of any further fits Minor 
fits continued at about 2-hourIy intervals for 48 hours after the exploration 
and then ceased Transient retention of unne for 36 hours also presented but 
soon cleared up From this time onwards the patient began to make an 
uninterrupted recovery The mastoid was re-dressed on the twelfth day 
On the nineteenth day after the onset the encephalitis had resolved com- 
pletely with no residual hemianopia or aphasia The radical mastoid operation 
was then completed and the patient has remamed fit ever since, a period of 
over three months The C S F remains normal on analysis, cell count and 
culture, although there is a slight residual increase of pressure wrthout symp- 
toms or signs 

Discussion 

In the treatment of this case the total doses used were penicillin 15,600,000 
units by mtramuscular injection and 105,000 units mtrathecally , sulpha- 
diazine 39 grm It is considered that these large doses given early as an 
intensive course, together with surgery, were responsible for the early resolution 
of the encephahtis without formation of pus, even though the mastoid and 
extradural pus gave a mixed organism content on direct film and culture 
Dunng treatment there appear to have been three divisions of the inflam- 
matory reaction, namely (a) pus containing mixed organisms in the mastoid 
and extradural abscess , (6) stenie sub dural pus overlying the left temporal 
lobe , (c) an extensive observed encephalitis of the left temporal lobe mthout 
formation of pus There is no doubt surgical dramage was a major factor m 
the cure of the first two named collections of pus The resolution of the 
encephalitis is more difficult to explain Dunng the discussion which followed 
the paper on the “ Chemotherapy of Meningitis secondary to Infection of the 
Ear and Nasal Sinuses given by Dr Honor V Smith at the Royal Society of 
Medicine on March ist, 1946, Mr F W Watkyn-Thomas said that " to control 
meningitis by any chemotherapeutic method, sulphonamide or peniciUm, they 
must have an agent which would penetrate the penvascular sheath, pass along 
the vessels, and percolate the brain substance " In this case descnbed it 
would appear that the complete resolution of the observed encephalitis could 
only have been achieved if the penicillin and sulphadiazine administered had 
exhibited the three criteria mentioned by Mr Watkyn-Thomas Also their 
action must ha\ e been rapid and prior to any disturbance of the blood-supply 
to the inflamed tissue to achieve resolution without formation of a cerebreil 
abscess At no time was penicillm given by the intraventncular route 

In recording this case I wish to express my gratitude to my chief, Mr 
G S Seed, for his most helpful adMce, and to Mr Henderson and Dr Ta\ emer 
for their invaluable co operation and exploration on the two occasions men- 
tioned 
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CLINICAL NOTE 


THE POST-OPERATIVE TREATMENT OF THE RADICAL MASTOID 

OPERATION 

By GILROY GLASS (Nottingham) 

There have been many suggestions made regarding the ideal after-treatment 
of the radical mastoid cavity, and almost every surgeon has his own preference. 
The results by different surgeons probably vary little, and by every method 
the end result is probably in direct proportion to the meticulous after-care of 
the surgeon concerned. 

Since the introduction of the " sulpha ” group of drugs, their use has 
probably attracted the majority of surgeons, but their use has had two objec- 
tions. In powder form they tend to cake, the resultant foreign body being 
irritating and difficult to remove ; in solution it is doubtful whether the drug 
is sufficiently long in contact mth the tissue to serve any useful purpose. 

During the last two and a half years experiments have been made in the 
Nottingham General Hospital, to devise a simplified after-treatment utilizing 
the sulpha drugs, and one which is as free from discomfort to the patient as 
possible. After several experiments the follo\ving formula was devised : 

R. Sulphathiazole Grs. xxii. 

Zinc Oxid. 3 ss. 

Lanette Wax (S.X.) 5 i ff^s. xx. 

Paraffin Molle Alb. 5 i g^s. xx. 

Aqua ad 5 i. 

\Wien made up this ointment has a soft consistency, not unlike that of 
shaving cream, is water-soluble, and does not tend to cake or dry in any way.' 

At the operation the radical cavity is either packed gently with ribbon gauze 
soaked in liquid paraffin or flavine emulsion, or alternatively a soft rubber tube 
is placed in the meatus. In either case the first dressing is done on the fifth day 
and the packing or tube removed, and thereafter the case is treated with the 
sulphathiazole cream. 

The method of use is to squirt the cream into the radical cavity with a 
2 c.c. S3nringe, the nozzle of which is protected by a short rubber tube — bicycle 
valve tubing is ideal for the purpose. The tube effectively prevents damage or 
pain should the inner tympanic wall be touched. The following day the cream 
is washed out with 30 per cent, alcohol in saline, using a 10 c.c. syringe similarly 
protected wth rubber tubing. A fresh 2 c.c. of sulphathiazole cream is inserted. 
The process is repeated daily till the cavity is dry. 
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After two years' ex'penence of the method it can be said 

1 The dressing is absotutely pamJess 

n The method does not require any great skill, and can be earned out by 
a nurse Likewise no special equipment being required, it is a suitable method 
to be earned out by the patient*s own doctor on his discharge from hospital, 
should he live at too great a distance for regular \isits to the clmic 

III The formation of excessiv e granulation tissue is inhibited, and therefore 
less frequent specialist supen ision is required 

IV Ultimate healing and epitheliahzation is quicker 

\ Up to date no case of skin sensitization to sulphathiazole has occurred 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF OTOLOGY 
December 5th, 1947 
President — Donald Watson, F.R.C.S. 

Discussion on Penicillin Treatment in Acute Otitis Media* 

Mr. T. B. Layton said that the day was approaching when any case which 
passed from acute to chronic ear disease would he regarded as a criticism, not 
of a single individual, but of the general clinical administration of the medical 
profession. Mr. Simson Hall had asked what would happen to these patients 
in five years’ time. It should be asked also what would happen to the nation 
in fifty years’ time when Mr. Simson Hall’s ideals had been put in action all 
over the country. Two things would disappear. One was hardness of hearing 
in the child during that part of education when the ear was the first and 
practicall}' the only access to the brain from the educational point of view. 
The other was chronic ear disease amongst the middle-aged and elderly. 

He was in profound disagreement with Mr. Simson Hall on one point. 
There was no evidence whatever that there was an increased pressure in the 
blind end of the middle-ear cleft when it was inflamed. 

Mr. E. G. Collins commented on the high tone loss, recovery from which 
was slower than in the low tone, and said that frequently this happened in the 
presence of lymphoid tissue. Had the openers any explanation of the relative 
slowness of recovery of the high tones ? As far as penicillin resistance is 
concerned, Mr. Collins had, in the early days of penicillin, tried out local 
penicillin applications in the form of drops to cases of chronic otitis media. 
One case especially he remembered where a hfemolytic streptococcus had been 
cultured from an acute ear, and although this organism was sensitive to peni- 
cillin at the start of treatment, it became insensitive after a comparatively 
short time. He then stopped all treatment with penicillin and got the patient 
back in a month’s time. The insensitivity to penicillin had now disappeared, 
and this suggested that this acquired insensitivity was probably due to inade- 
quate dosage and the fact that the penicillin had been given by local application. 
In cases of chronic otitis media he thought that local penicillin treatment 
disturbs the bacteriological balance when there is a mixed infection present, 
and that the coliform organisms and the proteus assume far greater activity. 
He had found the same thing with penicillin lozenges. After their use, peni- 
cillin-resistant staphylococci could be cultured from the pharynx in far greater 
numbers than had been present before treatment, and there was also an increase 
in the coliform organisms. Mr. Collins suggested that a greater number of 


* The opening paper appears on p. 551. 
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intracranial complications due to Gram-negative organisms would now be 
found as the result of peniciUin therapy 

Mb J H Otty said that almost two years ago he started a somewhat 
similar line of investigation to that pursued by the authors, and he had records 
of a very sunilar senes of cases m which a dry ear had been obtained and the 
patient discharged in an arerage penod of days Of the 79 cases in his 
senes, which were all cases of acute otitis media, there were seven in which 
a simple mastoid operation had to be done before a dry ear w as obtained The 
dosage of penicilhn was 30,000 units, three-hourly by injection intramuscularly. 

These cases, he thought, should all be treated in hospital Twenty cases 
were treated on the old hnes, without any sulphonamide or penicillin, to find 
out the duration of the discharge, and the average duration of discharge and 
stay in hospital was 12^ days, a savmg of fire days in hospital, which was 
considerable 

On one point he was m disagreement with Mr Hall, namely, the suggestion 
that when penicilhn could not be given efficiently the sulpha drugs should be 
used From very early in the expenence of these treatments he had been 
ternfied of the masking effect of sulphonamides At the beginning of the 
investigation a senes of cases of acute otitis media were treated with large 
doses of sulphathiazole These were adults, and from 30 to 35 grams of 
sulphathiazole were given over a penod of five days Of fifteen cases so treated, 
no fewer than nine had to have a simple mastoid operation before a dry ear was 
obtained, with return to normal function He wondered wliether in the adult 
a sufficient concentration of the sulphonamide was obtained in the mastoid 
In children, perhaps, there was a better blood supply to the mastoid, and that 
might account for Mr Simson Hall s good results with the sulphonamides 
Mb W a Mill, said that teats had been expressed that the sulphonamides 
might cause masking He confessed that he had not so far encountered this 
masking effect WTien one was acting as one s own house surgeon in the Army 
and had cases under daily observation there were excellent opportunities for 
witnessing anything of the kind if it occurred He had not found any masking 
Therefore he was surpnsed on his return from service abroad to find it talked 
about so much and that house surgeons were afraid of it Was it the expenence 
of many members that masking was a real danger ’ If one kept m mind that 
the ear, after it had been inflamed, was not quite healthy until it was absolutely 
normal and so was on the watch dunng the whole penod until normality 
returned, he did not think there was any real danger Everj' sign must be 
noted, but so-called maskmg was a danger only when some sign or symptom 
had been overlooked 

Mr L Graham Brown said that on the question of age incidence, he 
presumed that the majonty of cases illustrated which had been dealt with over 
a penod of years were m the lower age group— children and young adults— but 
perhaps there were included some of the older cases who were already suffering 
a certam amount of deterioration m higher tone frequency He wished to 
learn what Mr Simson Hall could tell them on that matter 

Masking, he thought, was a real thmg, but it did not occur so much now 
because they were all alive to the possibihty They knew that if they put 
cases on pemciUm or sulphonamide they could expect something of this nature- 
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One’s actual conduct of the case was rather formulated on those lines, that the 
■use of these drugs in the earlier cases of acute inflammation of the middle ear 
should be in the very early stages indeed — ^in the first 24 hours — ^if one was to 
expect to avoid any complications. After that period the emphasis should be 
placed, not so much on the drugs, as on getting rid of the infection, whether by 
excision of the drum-head or the opening of the mastoid. It was better to 
continue in that way, especially having regard to the recent paper on the 
resistance of these organisms to the drugs. 

Mr. R. Scott Stevenson ashed about the value of Eustachian catheteriza- 
tion used at the end of treatment, and how far this had been employed in cases 
treated by penicillin and by sulphonamides respectively. He fully agreed 
■with Mr. Simson Hall’s emphasis on the fact that penicillin was an adjunct to, 
not a substitute for, surgery, and related a case in point. 

Mr. Gavin Young said that rather before the days of chemotherapy one 
was accustomed once or twee in a year to meet a case of latent acute mastoiditis. 
Now, as a result, he thought, of inadequate chemotherapy, such cases were 
encountered a number of times a year. On returning from the Scottish Oto- 
logical Society’s meeting on the previous Saturday he found two of these cases 
of mastoiditis with intact drumhead and very little to show. Masking was a 
very real and definite thing, and he thanked the authors for bringing up the 
subject again, and for the way in which they had documented their cases. 

Mr. F. C. W. Capps said that it was necessary to bear in mind that although 
upper respiratory and aural infections might form a large part of present-day 
illness, they were by no means the whole of medicine, and that these drugs — 
penicillin and the sulphonamides — were being given in every other department 
of medicine in a very wholesale way. He thought that these cases must be 
treated wth caution, that they must get back to fundamental principles, look 
at the clinical picture, and keep things on rational lines. Many general 
practitioners regarded these drugs as a panacea for all ills. He would hke to 
have seen, for comparison with the series of cases presented by the authors, 
another series of cases treated on the old orthodox lines either by drainage or 
by an attempt to estabhsh tubal drainage. He himself happened to be one of 
those who had suffered in childhood from acute otitis media. In the end the 
drum burst of its own accord. That was over 35 years ago, and the audiograms 
of his hearing were pretty good. It would be very useful to have the results 
in cases which had had neither of these drugs. 

Mr. W. a. Mill, intervening again in the discussion, said that the reason 
he had mentioned masking earlier was because he had found that there were 
fears expressed, not by otologists, but by some practitioners and house surgeons, 
that it might be dangerous to give sulphonamides or penicillin because of the 
risk of masking. He thought it would be very umvise if too much talk about 
masking went on in that Section. He was quite sure that none of them 
intended that these drugs should not be given, but that side of the question did 
not occur to some people ; it should be made clear that there was no real danger 
of masking provided the case was looked after carefully. 

Mr. R. L. Flett raised the question of the t3q)e of appearance of the 
tympanic membrane. If there was a yellow colour in the tympanic membrane, 
■with pus, then he thought surgery was to be resorted to before the use of drugs. 
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verj' little value for the simple reason that epidemics varied so enormously, 
the tjfpes of organism concerned were different, as were the circumstances 
under which the epidemic took place. That was why some sulphonamide cases 
were included, to try to get a control. On one occasion he made an analysis 
of a series of 500 cases of consecutive occurrence of otitis media, and he found 
that the discharging ear treated in hospital cleared up on the average in 21 days, 
as against the 17 daj'S which Dr. Young had quoted for the present series ; 
but the difference of four days was not significant, seeing that the circumstances 
were so greatly different. 
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FURTHER OPERATIVE RESULTS OF 
CARCINOMA OF THE LARYNX 

Bj- Prof. Th. T>. DEilETRLiDES (Athens) and D. 10AyX0\1CH (Athens)* 
In an earKer publicationf, «'e recorded the operative results of card- 
noma of larjmx from she years' work in the clinic mentioned at the 
footnote and resolved to revert to the same subject when the passage 
of time permitted more definite results. 

At that time, and also now. no other suitable Greek statistics on this 
subject have been available, so we are regretfully forced to confine our- 
selves to our otvn cases only. 

The recent figures from our colleagues in this town, as well as from 
our own last operations have too short a follow-up of cases to be suitable 
for inclusion here at present. 

The work under consideration comprises cases operated upon by 
us in the course of about sixteen years. These have been the subject of 
such deep investigation that the untraced cases have been classed under 


the cases of those who have died. 

The results of our first series of 
tabulated below. 

cases (from 1931 to 

1937) are 

Type of Operation 

j Total No. 

f 

1 I>eath 5 

Recurrences > 

Cures 
(3 years) 

Laryngo-fissnre frs«4-i933) • • 

. 4 

; — 

— 

4 

Lajyugo-fissnre St. Clair Thomson 
Techiuqne (J:93i'i933) 


! ' 

3 ; 

— 

Malgaigne Hajek ( 1934 * 1939 ) 

•; 3 

; - 

- 

3 

Total Lar^-ngectomy (i9^r-io35) . 

. Zt 

5 

8 

S 


i 

23 - 8 % 

38-09% , 

38-09% 

Total 

Percentage 

..j 3 ^ 

J 6 
} i 8 - 75 % 

II 1 

34 - 3 % ' 

15 

46-8% 


* From the Greek Red Cross Hospital, Athens, 
t See references. 
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Of these 32 cases 18 were for the intrinsic and 14 for the extrinsic 
variety of carcinoma. 

During the period 1931 to 1947 we had 74 operations for carcinoma 
of larynx {53 intrinsic and 21 extrinsic t5rpe). This number excludes 
an additional 10 cases of total ablation of larynx and 4 of laryngo-fissure 
whose results have not been included here owing to their being operated 
upon too recently (1947). These 14 patients enjoy perfect health. 

The age incidence of these total 88 cases is as below : 


Age group 
years 

Number of cases 

Percentage 

% 

30/39 

5 

6 

40/49 

22 

24 

50/59 

36 

41 

60/69 

18 

21 

70/79 

7 

8 


The sixth decade has the maximum incidence. Statistics from 
previous authors and other workers (e.g. W. E. Howes and M. Platau) 
also give very similar age incidence. 

Sex. The ratio between males and females in carcinoma of 
larynx is approximately 10 : i (Hajek). In our own series we had only 
one female case out of a total of 88. 

Topographical characters. The intrinsic variety of carcinoma of the 
larynx was very frequently foimd to be limited to the vocal chords and 
the extrinsic variety to the epiglottis. 

Histological characters. Most of the intrinsic varieties showed 
differentiation of its cells wth the presence of ceU nests (epithelial 
pearls) whereas the majority of extrinsic carcinomata are undifferentiated. 
(See table below.) 


Topographical Characters 

Total 

] 

Differentiated 

Undifferentiated 



Squamous 

Squamous 



Epithelioma 

Epithelioma 

Intrinsic . . 

53 

34 

19 

Extrinsic 

21 

1 

7 

1 

14 


Types of Operations performed. 

1. Total laryngectomy was performed in 35 cases (1931-1942). 
The lymph nodes lying along the carotid vessels were removed only 
in those cases where these were either palpable externally or the 
histological picture of the primary growth was that of all 
undifferentiated type. 

2. Excision of the epiglottis. Performed in 4 cases. 

3. Laryngo-fissure. For this operation we have always chosen those 
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cases in which the g^o^vth involved only the middle part of one vocal 
chord. The mobility of the affected vocal chord was uninterfered with 
and the gro^vth did not extend below the rima glottidis. No l3Tnph 
glands were palpable in the neck in addition (a) Laryngo-fissure wth 
partial laryngectomy {Sir St.Clair Thomson Type). Four such operations 
were done during the years 1931-1933. {b) Laryngo-fissure wth excision 
of the affected vocal chord was done in 31 cases during the period 
1941-1946. 

The details of the results of these operations are put down in the 
tables underneath. 


Intrinsic Carcinoma i93i»I937 


Type of Operation 

Total 

Deaths 

Recurrence 

Cures 

(3 ycais) 

Laryngo-fissure (1924-1935) 

Laryngo-fissure partial Laiyuigectomy. 

■ 


B 

■ 

St.Clair Thomson (1931-1933) 





Total Lar^mgectomy (1931-1936) 






■■ 

myn 

10% 1 


Total 

18 

HH 

BBI 




28% 

22% 

50% 

Extrinsic Carcinoma 1931- 

1937 



Type of Operation 

Total 

Deaths 

Recurrence 

1 Cures 

1 (3 years) 

Malgaigne Hajek (1934-1936) 

3 



3 

Total Laryngectomy (1931-1936) 

IZ 

1 

7 

3 

Total 

14 

I 

7 

6 



7% 

50% 

43% 


Operative Results of Laryngo-fissure and Partial Laryngectomies 


Type of Operation 

Total 

1 

Post op- 
erative 
Deaths 

Recur- 

rences 

Cures 
Total 1 

% 

Cures 

Laryngo-fissure Chordectomy 

{1929-1935) 

■ 

2* 

■ 

i 

2 

74 

(1936-1946) 


2 


21 1 


Partial Laryngectomy (1931-1933) 


I 




Malcaigne-Haiek (1014-1940) 


— 




1944 

■■ 

1 




Total 

39 




■ 

Percentage (%) 






* Death due to spontaneous pneumothorax after 5 years. 
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Total Laryngectomy ( 1931 - 1942 ). 

Of the 35 cases of total laryngectomy the results are : 

Cured — 6 cases or 17 per cent. 

Analysis : 

1 case Recurrence free for 17 years 

2 cases „ „ „ 16’ „ 

I case „ „ „ 13 „ 

I case „ „ „ 8 „ 

I case ,, ,, ,, 7 .. 

Out of these 2 were extrinsic and the remaining 4 intrinsic carcinomas. 
As has been mentioned before, the extrinsic t5^es were undifferentiated 
histologically, whereas the intrinsic ones showed differentiation with 
presence of cell nests. 

Post-Operative Mortality. 10 cases (26 per cent.) died during the post- 
operative period. Cause of death in these cases was post-operative 
complications as listed below. 

Respiratory Complications 

(Pneumonia and Bronchopneumonia) . . 7 cases 

General infection . . . . . . . . . . i case 

Dysentery . . , . , . . . . , . . i case 

Circulatory failure . . . . . . . . i case 

Apparently the respiratory complications were the most frequent 
cause of deaths in the post-operative period. 

In order to minimize mortality due to various causes the operation 
of total laryngectomy was carried out in two stages (Hajek). Stage I 
— tracheotomy and Stage II — ^laryngectomy, 15 days after. 

Recurrence : Was observed in 13 cases (37 per cent,). 

Analysis 

3 cases after 2 months i Intrinsic, 2 Extrinsic. 

2 cases „ 4 „ I Intrinsic, i Extrinsic. 

1 case ,, 6 ,, Extrinsic. 

2 cases „ 8 „ Both Extrinsic types. 

3 cases ,, I year 2 Intrinsic, i Extrinsic. 

I case „ 16 months Extrinsic. 

I case „ 14 years Extrinsic. 

I\Iost of the recurrences took place 6-8 months after the operation and 
were mostly in cases of extrinsic carcinoma which histologically did not 
show differentiation of its cells. 
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It has been stated that cases of carcinoma of larynx which remain 
recurrence free for 5-7 years after operation may be regarded as cured. 
We wish here to point out that in our own series of cases we have two 
exceptions to this. 

In one case an adeno-carcinoma appeared in the right tonsil fourteen 
years after the total laryngectom}'- for extrinsic, indifferentiated 
squamous carcinoma of larynx and in the other a squamous cel! 
epithelioma was observed locally 21 years after laryngo-fissure for 
carcinoma of larynx. 

We believe that perhaps both were of the nature of new tumours 
rather than recurrences of the original growths which were obviously 
removed successfully. 

J. Terracol and C. Bringe also describe two cases in which metastatic 
growths were noticed eleven and seventeen years after operation. 

Untraced Cases. In six of our series (17 per cent.) the subsequent 
whereabouts of the Patients in question could not be traced. 

Conclusions. The percentage of individuals who enjoy recurrence 
free long life (7-17 years) after total laryngectomy (for carcinoma of 
larynx), is rather small (17 per cent.). The combined percentage of 
cures (5 years) for laryngo-fissures and laryngectomies is 43 per cent. 
For laryngo-fissure 21 among 27 patients are alive (74 per cent.) for more 
than 7 years. 

These results, however, are from that period of time when we had no 
Chemotherapeutic or antibiotic drugs to control the post-operative 
infections, which alone have been responsible for deaths in about 26 per 
cent, cases after total laryngectomy. 

AH our cases except the laryngo-fissures were complementarily 
irradiated after the operation with the method of Coutard (5-7,000 r). 

During the period when we had the sulpha drugs and penicillin we 
had no post-operative death in a series of ii total laryngectomies and 
4 laryngo-fissures. 

The improvement in the results which follows the use of these drugs 
is therefore very striking. Not only is the danger of post-operative 
infection almost eliminated hut the healing of the operation's wound is 
hastened thereby enabling us to remove the oesophageal tube in 6-8 days 
and start the complementary X-rays treatment 15 days after operation. 
Previously we had to wait for nearly 60 days before we could send the 
patient to the radiologist for deep X-rays. 

Time is the most important factor in the treatment of malignant 
disease and we here once more emphasize the fact that the treatment of 
carcinoma of larynx like any other carcinoma is a matter of early 
diagnosis (preferably by repeated biopsies, which allows us to know the 
histological characters) and operation. In our opinion the non-operative 
methods of treatment (X-rays and radium) have no place in the treatment 
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of carcinoma of larynx unless used in conjunction with operation in 
operable cases and as a palliative in non-operable cases or recurrences. 
We know that other authors (f. i. Cutler) are recently of different opinion, 
advising irradiation for cases of intrinsic carcinoma, too extended for 
laiyngo-fissure but without fixation of the cord. 

We have also read the very interesting publication of Coutard about 
142 patients having either inoperable carcinoma of the larynx or 
recurrences treated with rdntgen rays, with 19 per cent, survivals after 
15 years and 22 per cent, for 10 years. These good results are very 
encouraging. But for us who got our laryngological education in the 
surgical period of the treatment of carcinoma of larynx, and also have 
known the very poor results of rbntgen ray treatment ' of larynx 
carcinoma, of the last 20 years the responsibility will still forbid us to 
advise irradiation in operable cases. 

Certain cases come under observation when they show a hyper- 
keratosis. Such cases should be investigated very carefully and a 
keen lookout be maintained, for any precancerous change : treatment if 
carried out should give very satisfactory results. 

Some authors have described removal of small early carcinomata of 
larynx with diathermy by the oral route. We, however, prefer to do 
laryngo-fissure in such cases as this procedure gives an opportunity to the 
surgeon to inspect more thoroughly the inside of the larynx and deal 
TOth the growth more effectively, at the same time leaving behind a good 
functional voice. 

Below is a table showing comparative statistics from various authors. 


Statistics from Various Authors 


Name of Operator 

Number of 
Laryngectomies 


Cures in 

Years 

1-3 

1-5 

I-IO 

I-I5 

Howes Platau {1945) 

5 


3 






60% 



McCart (1946) 

21 

21 




. 


100% 




MacKenty (1929) 


73 - 5 % 




New and Waugh (1934) 



56-1% 



Jackson (1947) 


50-60% 




Portmann and Mousset (1946) 



50% 



Le Jeune (1947) 


48-7% 

38 - 4 % 



Th. Demetriades and D. Ioannovich 

35 


38 - 9 % 


17% 

Hajck-Heindl 

256 

23-43% 




Gluck-Soerensen 

470 

30% 




Von Lenart 

56 

28 - 57 % 




New G.B. Mayo Clinic (1946)* 

213 


6 o -2 




• Excerpta Medica, 0 -R-L., Vol. i. 
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Some authors have in their figures given survival rate instead of the 
duration of cures (recurrence free) the latter must necessarily be lower 
since most of the patients who have recurrence live for many months or 
even years after the same is noticed. 


Summary 

The results of operative treatment of carcinoma of larynx have been 
discussed. 

In the period before the advent of sulphonamides and peniciUin the 
post-operative mortality has been rather high {20 per cent.) and the per- 
centage of complete cures rather low {17 per cent.). The use of these 
drugs is expected to improve these results considerably. 

The value of early diagnosis and proper surgical treatment in the 
treatment of malignant disease of the lar5mx has been stressed. 

The sixth decade of life has been found to have the highest incidence 
of carcinoma of the larynx. 

This disease is much more common in the male than in the female sex. 
We think that it is too early to decide a change of the classic rules 
of treatment of the cancer of the larynx in order to prefer irradiation 
until more statistics of more than 10 years survival are known. 
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THE TREATMENT OF LARYNGEAL 
PAPILLOMATA IN CHILDHOOD 

By H ZAUN (Liverpool) 

Papillomatosis of the Jaiynx occurs in infancy and childhood It is 
somewhat uncommon Estimates of mcidence vary from i m i,ooo 
patients under 14 at the Massachusetts General Hospital' to i in 6,000 
patients at the Children’s Hospital m Boston' It is said to be more 
frequent in males, has its maximum mcidence between 18 months and 
4 years and is not famihal, although zo per cent of all cases are con- 
genitali There is evidence that a filterable virus is the causative factor-' 
Adult and infantile types of papilloma seem similar histologically, 
but behave differently In adults smgle papillomata occur, usually on 
the vocal cords Complete removal is occasionally followed by recur- 
rence and in this event malignant change is a hkely possibility In 
children papillomata are multiple, and m addition to being found on the 
vocal cords, ventncular bands and aryepiglottic folds, are frequently 
present in the subglottic zone, trachea, bronchi, epiglottis, tongue and 
oral mucous membrane They may proliferate around a tracheotomy 
opening Removal is followed by rapid recurrence but there is no 
tendency to malignant change In the absence of complications, with 
survival to puberty a dramatic recession occurs There is sudden 
cessation of growth, spread, implantation and recurrence after removal 
In some cases quiescence antedates puberty m a recent senes of 15 
cases the disease burnt itself out spontaneously after an average penod 
of three years from the date of diagnosis' 

Presenting symptoms are hoarseness and laryngeal dyspnoea Either 
may predommate and vary m degree to complete aphonia, stndor, 
cyanosis and recession 

Treatment is anxious and tedious There is a high mortahty from 
respiratory complications Death is due to asphyxia or pneumoma 
Modem methods have improved the position from a fatal outlook for the 
majonfy of cases’ to a 20 per cent mortality in a recent senes of 15 cases' 
Crowe and Breitstein hold that the mortality in children under 5 equals 
and possibly exceeds that of carcinoma of the laiymx m adults 
Appropnate treatment should aim at 

1 Rehef of urgent symptoms, m particular asphyxia 

2 Clearance of the laryngeal thoroughfare as adequately and frequently 
as necessary 
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3. Avoidance of local injury' and its sequelae — dysphonia from cordal 
damage, lar3'ngeal stenosis from soft tissue scarring or perichondritis. 
New and Erich list the following : 

1. Tracheotomy' alone. 

2. Avulsion of the tumours with a forceps, knife, curette, snare or 
punch. 

3. Cauterization. 

4. Fulguration or Electro-coagulation. 

5. Application of radium. 

6. X-ray' irradiation. 

7. Thyrotomy'. 

8. Destruction vdth Escharotics. 

9. iMedication — in particular Calcined Magnesia®. 

10. Combinations of the above. 

They e.xpress a preference for diathermy with the -f ve electrode using 
suspension laryngoscopy and treating the papillomas as they' re-develop. 
They feel that those who advocate radium have not observed their 
cases long enough to discover its disadvantages. 

Chevalier Jackson’ advises avulsion. “ These growths constitute 
a benign self-limited disease and all radical removal of basal tissues is 
absolutely' contra-indicated. Destruction by radium or the X-ray is 
usually attended by perichondritis, stenosis and a disastrous destruction 
of the larynx that would be justifiable for cancer, but for the self-limited 
papillomata of children, it is a calamity. The groudhs repullulate on 
the surface and do not infiltrate the basal tissues. Experience in 
hundreds of these cases at the Bronchoscope Clinic has taught us that 
superficial removal repeated as frequently as necessary ultimately 
results in a cure with a good voice and perfect restoration of the airway.” 

Irradiation is condemned by most authorities, including Lemaitre'°, 
Clay'^' and CoUedge'*, as being fraught with grave danger to the delicate 
growing laryngeal cartilages. 

Tracheotomy alone was used when endolaryngeal surgery was in its 
infancy'. The airway' was maintained by tracheotomy until, wth the 
advent of puberty' it was hoped the papillomata would have receded 
sufficiently for normal respiration to be resumed. The complications 
of prolonged tracheotomy are hy'poplasia of the larynx, subglottic 
stenosis, tracheal sloughing, tracheo-oesophageal fistula and medias- 
tinitis. Tracheotomy for the relief of urgent dyspnoea and as a first 
stage in the treatment is necessary in most cases. Its omission constitutes 
a gamble and the odds in each case must be carefully calculated, regard 
being paid to the fact that the risk is finally' sustained by the patient. 
As a definitive procedure under local anaesthesia it has no mortality and 
enables a general anaathesia to be administered subsequently, wth ease 
and control, for endolary'ngeal inspection and clearance. Avoidance of 
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-tracheotomy renders anresthesia a major hazard and the necessity for 
emergency tracheotomy with all its dangers becomes highly probable 
In the face of dyspnoea all are agreed on tracheotomy ” ” In a senes 
of 15 cases, however, Ferguson and ScotF were able to avoid tracheotomy 
in 6 patients, but a policy of dispensing with all aniesthesia in the presence 
of the slightest respiratory obstruction was adopted This imphes an 
exceptional degree of skill All three of my cases required tracheotomy 
and out of a total of 5 cases Broyles'^ performed tracheotomy in 4 
Decannulation is indicated as soon as a clear airway has been obtained 
through the glottis and is preceded by progressively obstructing the 
cannula over a penod, with observation of response Further endo- 
laiyngeal therapy is then comparatively safe and may sometimes be 
performed ivithout anaesthesia 

The wide range of therapeutic measures advocated suggests dis- 
satisfaction with the results In the hands of New and Chevalier Jackson, 
local removal, repeated in some cases at monthly mterval for years, may 
well be followed by retention of perfect function In other hands there 
must be danger to phonation and laryngeal patency 

Recently an attempt has been made to prevent recurrence folloivmg 
removal by the local application, through direct laryngoscopy or spray, 
of oestrogen'^ '* In a senes of 5 cases aged between 5 and 8 of which 
4 required tracheotomy 0 i c c of 10,000 units oestrogen per c c of oil 
were applied weekly at the Johns Hopkms Hospital'’ '* The number of 
applications vaned from 5 to 11 and local removal was performed as 
required All the cases cleared up m around 6 months 

The hne of thought which suggested this treatment is fascinatmg 
Tehinde and Brawner’’ demonstrated the effect of local cestrogenic 
hormones on the vaginal mucosa of young girls They were concerned 
with the problem of gonococcal vagmitis m children, then a resistant and 
mtractable infection requinng on the average four months of routme 
therapy for cure, with a considerable tendency to relapse The adult 
vagina on the other hand, is highly resistant to gonococcal infection 
At puberty vaginal epithelium undergoes a change to the adult type and 
gonococcal vaginitis existing at this time will be observed to subside 
In the prepubescent vagina the mucosa is thin and delicate being com- 
posed of immature squamous epithelium 6 14 layers deep The mucosa 
of the adult vagina is stratified squamous epithelium 25-40 layers 
deep 

In 17 cases gelatin suppositories containing 75 units of amniotm were 
mserted daily into the vagina All cases were cured after an average 
period of 26 3 days Biopsy of vaginal mucosa at intervals during 
treatment showed a change of vaginal epithelium to the adult type 
which persisted for 4 weeks after termination of treatment and then 
reverted to its original state 
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It is rather a firmly established fact that a serous labyrinthitis may 
eventually be a reversible disease. Some otologists like Alexander even 
claim that a serous labyrinthitis, in contrast to a purulent lab 3 Tinthitis, 
is invariably a reversible disease. This categorical point of view is useful 
from the clinical point of view, but it is not confirmed by pathological 
findings. For unknown reasons, serous labyrinthitis does cause eventually 
irreversible changes in the labyrinth and among these, an irreversible 
hydrolabjointh. Herzog has emphasized that very virulent, particularly 
purulent infections never cause a hydrolabyrinth. Only these instances 
of serous labyrinthitis are supposed to result in a hydrolabyrinth in which 
the infection is of low virulence and is active for a long period of time as 
for instance the tuberculous otitis. It seems that the opinion of Herzog 
is correct. 

If there is an abnormal amount of serous or serofibrinous fluid in the 
endolymphatic inner ear, the endolymphatic pressure increases, the 
membranous walls, particularly these which are not endowed vdth 
sensorial epithelium and ner\fes, become distended and eventually the 
sensorial epithelium is damaged. Since serous lab}Tinthitis is never a 
localized disease, the entire inner ear is involved. In other words, the 
increased endolymphatic pressure must be effective upon all walls of the 
internal ear. But the distension involves particularly and primarily 
the pars inferior, viz., cochlea and saccule, for various reasons : (a) the 
endolj’mph is chiefly produced in the cochlea ; (6) in the cochlea and 
saccule there are thin walls, not endowed with sensorial epithelium and 
nerves, which may bulge far into large perilymphatic spaces, if tlie 
endolymphatic pressure rises ; (c) there is no periljmphatic tissue in the 
cochlea and saccule, interfering with the distension of the membranous 
walls. For this reason, there is primarily a reversible or irreversible 
distension of Reissner’s membrane and of the free wall of the saccule, if 
the endolymphatic pressure rises. The influence of the accumiflations 
of fluid upon the sensorial organs was ably analj^sed by Herzog and 
Zange who emphasize that Corti's organ and its nerves are more 
extensively and more rapidly damaged than the maculae and cristae. 

The most significant feature, however, is the distension of Reissner’s 
membrane. The distended Reissner’s membrane may be mobile or may 
be fixed in an abnormal position. The fixation may be caused by newly 
formed connective tissue which originates from the organization of the 
serous exudate, or by serofibrinous exudate. In the microscopic 
specimen the distended Reissner’s membrane will be seen, therefore, in 
various position when the endolymphatic pressure has ceased. In 
extreme cases the enormously distended membrane is fixed toward the 
walls of the scala vestibuli, causing an enormous dilatation (ectasia) of 
the cochlear duct. In the vestibulum the increased pressure maj'' even 
cause a rupture of the membranous walls. In less extreme cases a part 
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of Reissner’s membrane is fixed above the stria vascularis, the rest of the 
membrane is mobile. This is called “ the high insertion of Keissner’s 
membrane In other cases, the entire membrane is mobile and wavy. 
Or, the distended membrane may sag toward the basilar membrane of the 
cochlea and may become fixed by fibrinous exudate to Corti's membrane, 
Corti’s organ, external spiral sulcus and vascular stria, causing a con- 
siderable narrowing of the cochlear duct. This is called " collapse of 
Reissner’s membrane ". 

The distension of Reissner’s membrane is frequently associated with a 
similar distension of the free wall of the saccule and eventually with a 
marked degeneration of Corti’s organ and spiral nerves. These findings 
constitute the hydro!ab3mnth, which is a partial hydrolabyrinth because 
it involves cochlea and saccule but not the other parts of the internal 
ear. In more advanced cases the utricle and eventually one or more 
semicircular canals become likeivise dilated. These findings constitute 
the complete hydrolabyrinth. The ampullae of the semicircular canals 
almost never become dilated (Alexander's). 

It is the merit of Hallpike and Cairns to have stated that a hydro- 
labyrinth, partial or complete, represents the pathology of M^niSre's 
disease. Regarding the pathogenesis of the hydrolabyrinth, they 
believe in the absence of an infection of the tympanic cavity or the 
meninges or the blood " that the endolymphatic dilatation in these cases 
is due, at any rate in part, to some failure in the normal absorptive 
mechanism The cause of this failure is supposed to be a fibrosis of 
the loose vascular tissue surrounding the endolymphatic duct. This 
concept is not tenable because this type of fibrosis may be fotmd rvithont 
hydrolabyrinth as emphasized by Hallpike and Cairns and because 
there is experimental evidence indicating that the nonnal endolymph 
is probably not absorbed in the endolymphatic sac (Lindsay’’), Hallpike 
and Cairns apparently feel likewise not sure about their own concept, 
because they continue fay saying that " the primary change may still be 
either an increased production of the endolymph itself, or else some 
inscrutable type of alteration in its physico-chemical constitution ”, 

Obviously the problem what causes the hydrolabyrinth in M^ni^re's 
disease is not solved. It is likely that the following cases may answer 
this question, at least for these individual cases. 

Case I. 

K.B., white female, age 68. The patient had no serious illnesses. About 
two weeks ago she suddenly became ill with severe attacks of whirling dizziness, 
vomiting, tinnitus and an abrupt diminution of hearing on both sides. The 
diagnosis of " Mdm’^re's disease " was made, bat a thorough examination of the 
ears was not performed. However, a spinal puncture was made which revealed 
a positive Wassermann reaction in the spinal fluid. Two weeks later she 
became delirious and expired after four days. 
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Autopsy revealed an osteitis deformans of the skull, arteriosclerosis of the 
cerebral blood vessels, sclerosis of the coronary arteries, mesaortitis luetica, 
aneuiyjsm of the aorta and an arteriosclerosis of the kidneys. 

Microscopic examination of the temporal bones. 

The changes are on both sides essentially the same. 

All spaces of the cochlea are filled with a sero-fibrinous fluid which stains 
with cosine and contains a few l3>mphocyte-like cells, adherent to the walls 
of the osseous inner ear (Fig. i). The fluid enters likewise the channels of the 
modiolus and the meshes of the spiral ligament. In the specimen the exudate 
vathin the endolymphatic spaces has a granular appearance ; in the peri- 
Ij'mphatic spaces the fluid stains darker \vith eosin and contains fibrin. Corti’s 
organ shows post-mortem changes ; in the vestibular portion of the cochlea 
(Fig. 2) it consists only of one laj'er of flat cells. In the other coils the pillar 
cells can be clearly distinguished and, when the amount of exudate is small, 
the internal sensorial cell can be likewise recognized. Stria vascularis consist 
of a loose connective tissue, harbouring exudate, and contains large capil- 
laries. In the vestibular portion Reissner’s membrane is bulged toward the 
basilar membrane and adherent to the stria. Corti's membrane is in normal 
position. In the lower part of the basilar coil Reissner’s membrane is adherent 
to the stria and the cochlear duct is very narrow. Corti’s membrane is 
adherent to Corti’s organ. In the upper portion of the basilar coil and in the 
middle coil Reissner’s membrane is bulged toward the basilar membrane, but 
not adherent to the stria. Corti's membrane is adherent to Corti’s organ. 
In the tip of the cochlea Reisner’s membrane is slightly bulged toward the 
scala vestibuli ; Corti’s membrane is cedematous and raised from Corti’s 
organ. The nerves and ganglia cells of the cochlea are extremely small in 
number. In the vestibular portion ganglia cells are entirely absent. The 
cochlear nerve is markedlj' atrophic. The vestibular ganglion is apparently 
normal. 

In the pcril5Tnphatic cistema the fibrinous exudate forms a wall which 
has the same localization as the vestibulo-cochlcar septum of Alexander 
(Fig. 2). Utricle and saccule and ductus reuniens are filled rvith a granular 
exudate ; their walls are covered from rvithout by a layer of homogeneous 
e.xudate. JIacula utriculi shows post-mortem changes ; it is normal. The 
utricular nerve seems to be slight!}' atrophic. The semicircular canals arc 
partially filled uath granular exudate. Cristae are normal. The endo- 
l}’mphatic duct is dilated, contains granular exudate : its epithelium covers 
an cedematous connective tissue, poor in nuclei. 

'The temporal bones show an osteitis deformans. Tube, tympanic cavity 
and antrum are normal. The drums do not show the normal tension ; malleus 
and incus are osteoporotic. Stapes and endows are normal and so is the 
pneumatization. 

In this case the diagnosis of Meniere’s disease was made by a physician 
about 14 days prior to the death of the patient. According to the 
description, given by the patient, it was a grand attack, consisting of 
labyrinthine and cochlear symptoms. At autopsy the lab}Tinths were 
filled with a fluid which was neither pus nor peri- or endolymph, which 
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had rather the appearance of serofibrinous exudate, containing a few 
lymphocyte-like cells 

The question which has to be answered concerns the ongin of the 
fluid in the presented case At present, this question can be ansuered 
more in the negative than in the positive The fluid is not produced by a 
hypersecretion of the stna because the fluid contains fibnn and cells 
For this reason the microscopic findings cannot be classified as a hydrops 
labynnthi Howev er, the term ' serous labyrinthitis ” is hkemse not 
quite correct because there is no infection of the tympanic cavity, of the 
meninges or of the blood stream which could have caused an mflam- 
mation of the labyrmth The positive Wassermann reaction in the spinal 
fluid is likewise not responsible because a serous labyrinthitis in a case of 
late tertiary syphilis which is not associated with a syphilitic infection 
of the temporal bone, would be extremely unusual I have believed that 
in this particular case the accumulation of fluid may have been caused 
by the osteitis deformans The transformation of bone may have 
released metabolites which exerted a toxic effect upon the labynnth 
This concept may be plausible, however, there are several objections 
In Paget's disease the transformation of bone frequently extends to the 
endosteum of the mtemal ear Nevertheless, the finding of accumulation 
of fluid in the mtemal ear is an exceptional finding In addition, hydro- 
labynnth in Meniere’s disease was frequently discovered in cases, not 
afflicted with Paget’s disease For this reason, Paget's disease cannot 
be the only cause of the serous labynnthitis At present, it is not possible 
to determine the other factor which rendered the blood vessels of the 
labynnth permeable in the presented case Obviously the concept of an 
allergic or hormonal influence upon the blood vessels immediately turns 
up How ever, there is no definite proof m this respect For this reason, 
I have used the prelimmary term ‘ otitis interna vasomotona ’ (vaso- 
motor labynnthitis) to designate the accumulation of serofibnnous fluid 
in the internal ear in instances which have no mfection m the tympanic 
cavity or in the meninges or in the blood stream (Brunner”) Since the 
arteries of the internal ear are branches of cerebral artenes the presented 
concept may explain also the headache which frequently is associated 
with Memdre’s attacks and which even may replace the dizzy spells 
Encephalographic studies, however, performed immediately after the 
attack failed to show pathology in the postenor cranial fossa 

The last question which has to be answered is the relationship between 
vasomotor labynnthitis and hydrolabynnth The following case is 
supposed to answer this question 

Case II 

P J , white male age 58 In rgia following an influenza the patient 
becamesuddenlyhardof hearing Ever since he suffers from attacks of dizziness 
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and headache. For a certain period of time there was vomiting. He also 
suffered from gallstones and general oedema. He frequently looses the balance 
in walking and gives the impression of being drunk. 

On July 9th, 1921, there was an oedema of the lids, of the legs, of the scrotum 
and ad sacrum. The patient is verj' deaf and a communication is only possible 
by vTiting. The drums are retracted. There is a pastpointing to the left in 
the right arm. There is no adiadochokinesis, but the gait is unbalanced. 
There is no Babinsky. The labyrinths are excitable, perhaps hyperexcitable 
to the caloric stimulation. The patient complains of being dizzy. On July 
23rd, the dizziness has decreased. On July 29th, the patient is stone deaf on 
the left side, on the right side he understands words, shouted into the ear. He 
does not hear high tones or low tones bj' air conduction. The a*-fork is heard 
by bone conduction on the left side for 3 to 4 seconds, on the right side for about 
10 seconds. There is no spontaneous nystagmus. There is a hjqjo-excitability 
of high degree of both labyrinths which is on the left side more marked than on 
the right. Practically there is non-irritability on both sides. Examination on 
the turning chair was not performed. On October 14th, the patient expired. 

At autopsy an arteriosclerosis of the coronary arteries, a fibrous myo- 
carditis, a pneumonia, a chronic hydrocephalus and an osteitis deformans were 
discovered. 

Microscopic examination of temporal bones. 

On the left side the cochlear duct is very much dilated, particularly at the 
base and at the tip of the cochlea (Fig. 3). In the vestibular portion of the 
cochlea Reissner’s membrane is separated from the bony wall of the scala 
vestibuli only by a narrow slit. At the tip Reissner’s membrane is not only 
adjacent to the walls of the scala vestibuli, but bulges through the hehcotrema 
into the scala tj'mpani. In the superior portion of the basilar coil and in the 
middle coil approximately two-thirds of the scala vestibuli are occupied by the 
cochlear duct. In the inferior portion of the basilar coil the dilatation is less 
marked, but Reissner’s membrane forms pouches which extend into the scala 
vestibuli of both the middle coil and the vestibular portion of the cochlea. 
The entire Reissner’s membrane of the basilar portion has a wavy appearance 
and the pouches are simply excessive outgrowths of Reissner’s membrane. 

In Corti’s organ the sensorial cells are absent ; the supporting cells are 
fairty preser\'ed. Corti’s membrane is in normal position. Only in the 
vestibular portion Corti’s membrane is reflected toward the surface of the 
crista spiralis and ensheathed by connective tissue. Ligamentum spirale 
consists of a loose connective tissue, which only on some places has a more 
dense texture. Stria vascularis shows post-mortem changes. The spiral 
ner\’es and the spiral ganglia show a considerable loss of nervous elements 
which is particularly marked at the base of the cochlea. In the walls of tlie 
channels of the modiolus there is a formation of osteoid tissue. The cochlear 
nerve in the internal meatus is atrophic. The saccule is dilated, the ductus 
reunions is normal. The utricle is enlarged toward the windows. The lateral 
wall of the utricle forms a small pouch which is connected by connective tissue 
with the oval window. The cistema peril3Tnphatica is reduced to a small space 
between utricle and saccule. The macula sacculi consists only of a small 
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amount of epithelial cells Sensonal cells and otohths are absent The 
macula utnculi sho^vs marked post-mortem changes , seems to be smaller than 
under normal conditions Otohths are absent Utncular nerve is slightly 
atrophic The endolymphatic duct is slightly dilated , it is surrounded by 
firm connective tissue Cochlear aqueduct is closed by connective tissue and 
contains corpora arenacea The cnstae show post-mortem changes Cupulae 
are absent Semicircular canals are normal 

There is no infection or remnants of infection m the tympanic cavity 
On the nght side the tympanic cavity is likewise normal 

The cochlear nerve shows a moderate atrophy The vestibular ganglion 
IS perhaps less nch in ganglia cells as under normal conditions The facial is 
normal In the cochlea there is a moderate atrophy of spiral ganglia and spiral 
nerves which is marked only in the basilar and vestibular portion Corti's 
organ shows post-mortem changes, but the supporting cells are apparently 
normal Stna \asculans shows a loosening of the cells , the spiral ligament 
consists of a loose network of connective tissue The meshes of the network 
are large, almost cyst-like Reissner s membrane is in normal position and there 
IS a small amount of granular exudate in the scalae of the basilar portion 
The artenoles in the internal meatus, in the modiolus and in the laminae 
cnbrosae show a thickenmg of the adventitia and small strips of calcium 
within the adventitia The cochlear aqueduct shows the same changes like 
on the left side 

The ductus reumens is slightly enlarged and so is the saccule at its junction 
with the ductus reumens At this side the wall of the saccule is wavy (Fig 4) 
The macula sacculi shows post mortem changes the nerve is slightly atrophic 
In the macula utnculi there are only a few sensonal cells there are no 
otohths The utncular nerve is moderately atrophic The mfenor recess of 
the utricle is slightly dilated and shows a small pouch at its lateral wall In 
addition, there is a cnsta quarta m the lateral wall and an atypical epzthehal 
spot in the mesial wall of the inferior recess of the utncle The epithelium of 
the cnsta quarta contains small cysts There is a slight dilatation of the 
endolymphatic duct at its junction with the saccule Othenvise the endo- 
lymphatic duct IS normal and is, like the endolymphatic sac, surrounded by 
&m connective tissue 

There is a serofibnnous exudate m the vestibulum (Fig 4) The exudate 
fills the scalae of the vestibular portion of the cochlea the penlymphatic 
cistema and the saccule In the specimen it has a granular appearance , 
in the lumen of the saccule it forms a fine network (Fig 4) There is no 
exudate m the utricle, in the ductus reumens and endolymphatic 
duct 

The cnstae show post mortem changes, their nerves are normal except m 
the mfenor cnsta the nerve of which is slightly atrophic There is a small 
amount of serous exudate in the frontal and honzontal ampullae 

The footplate of the stapes is slightly bent toward the \estibulum, but the 
antenor portion of the stapes is slightly displaced toward the tympanic cavity. 
The endosteum of the footplate is osdematous The membrane of the round 
window IS wavy 
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is similar to the relationship between otosclerosis and stapes ankylosis. 
There is otosclerosis without stapes ankylosis and there is i\Kniere's 
disease wthout hydrolabyrinth. But, on .the other hand, stapes anky- 
losis is most frequently caused by otosclerosis and likewise hydrolabyrinth 
is frequently caused by Meniere’s disease. 

More important for the pathogenesis of Meniere’s attacks than 
hydrolabjTinth is the vasomotor lab3nrinthitis. This finding was 
obtained only in the presented cases. Consequently the foUomng 
discussion is based on the findings in the presented cases, although 
Hallpike and Cairns have likewise noticed albuminous coagula in the 
inner ear of their cases. However, they refer this finding to the operation 
on the vestibular nerve which was performed a short time prior to the 
death. The presented cases prove that the albuminous coagula may be 
found although no operation has been performed. The finding of newly- 
formed connective tissue in the perilymphatic spaces of the cases of 
Hellmann, Hallpike and Cairns and others is an additional indication 
that vasomotor labjninthitis does occur in cases of Meniere’s disease. 

From this discussion the following concept would emerge : Meniere’s 
attack is caused by a vasomotor lab5Tinthitis which may resolve wthout 
leaving any traces or w'hich eventually may cause a hydrolabyrinth 
associated with a degeneration of sensorial organs. This implies that vaso- 
motor lab3Tinthitis causes essentially the same symptoms as does, for 
instance, an acute serous labyrinthitis due to an acute otitis media, viz., an 
acute attack of dizziness, nystagmus and deafness. This concept 
simplifies considerably the problem of Meniere’s attack, but unfortunately 
in this case simplicity is not a test of accuracy. 1 have noticed a 
vasomotor labjninthitis in a case of osteitis deformans of the temporal 
bone w'ho suffered from a profound deafness, but never complained of 
dizzy spells; and 1 have noticed likewise a vasomotor labyrinthitis 
after experimental head injuries in animals w'hich did not show lab}'- 
rinthine sjmiptoms. From these facts the following conclusion must 
be drawTi : Granted that my findings in Meniere’s disease should be 
confirmed by others, it is likety that there is invariably a vasomotor 
lab3Tinthitis or the result of it, viz., a hydrolabyrinth, if there is a 
Meniere’s attack. But this statement should not be reversed. The 
finding of a vasomotor labjuinthitis or hydrolabyrinth respectively does 
not necessarily indicate that there has been a Meniere’s attack. A 
vasomotor lab}ninthitis may cause deafness and tinnitus, but may fail 
to cause dizziness and nystagmus. In this respect vasomotor laby- 
rinthitis is not unique, it is rather analogous to the acute serous 
lab3Tinthitis of bacterial origin, because in a serous labyrinthitis due to a 
tuberculous or scarlatinous otitis media or due to a meningitis, the 
lab3Tdnthine symptoms are likewise frequentl3'^ absent or inconspicuous, 
the principal s3Tnptom being deafness, complete or incomplete, transitory 
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Section through the cochlea on the left side Note the atrophy of the spiral ganglion, 
the e\udate in the endo- and peril> mphatic spaces and the slight dilatation of the cochlear 
canal in the tip coil 
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Fig. ’ 

Section throagh the utnde, inlenor ampulla, penlymphatic cistetna and \-embul3r portion 
of cochlea on tight side N ote the sero-fibnnoas etadate in all cavities of the intern, 
ear. In x the exudate forms a \ esabulo-cochlear septum. 
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Fig. 4 

Picture i shows a section through the utricle (u), the slightly dilated saccule (s), the macula 
sacculi (m) and the oval window (o) on the right side. Note the sero-fibrinous e.vudato 
(e) in all cavities of the inner ear. Picture 2 shows a part of the saccule in higher 
magnification. Kote the network-forming exudate in the saccule. 



Meniere’s Disease 

or permanent This, of course, does not explam the vanabihty of 
clinical symptoms m vasomotor labyrinthitis , it rather furnishes evidence 
that accumulation of albuminous fluid m the mtemal ear does not 
invanably cause cochlear plus labyrmthme symptoms, regardless as to 
whether the abnormal permeabihty of the blood vessels is mflammatory 
m ongin or not. 

Conclusion 

1 Meniere’s disease is a type of labynnthine deafness which is 
frequently progressive It differs from other types of progressive 
deafness by the fact that it is associated ivith attacks of labyrmthme 
dizziness and that there is no linear mcrease of deafness , there is rather 
a progress chiefly by means of attacks which cause a reversible or 
irreversible mcrease of deafness 

2 The hydrolabyrinth m Meniere's disease is (as in other types 
of chronic progressive deafness) the eventual result of a serous 
labyrmthitis 

3 In the absence of an mfection of the tympanic mucosa or the 
menmges or the blood stream, the serous labynnthitis may be — 
preliminary — termed " vasomotor labynnthitis " 

4 It is likely that there is mvanably a vasomotor labynnthitis 
or the result of it, viz , a hydrolabynnth, if there is a Meniere’s attack 

5 Accumulation of albuminous fluid m the mtemal ear does not 
mvanably cause cochlear plus labynnthine symptoms, regardless as 
to whether the abnormal permeability of the blood vessels is inflammatory 
m ongm or not 
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On occasions the Illrd, IVth, Vllth and Vlllth nen’cs have been involved. 
The involvement of the abducens ncr\'c leads to the distressing symptom of 
diplopia, 'this Simiptom is surprisingh^ late in its appearance, and is uncommon 
in the early stages of mastoiditis. The average time is from 20-40 days after 
the onset of tiie infection of the car. This delay is e.\plained by Watkyn- 
Thomas as l)eing due to isolated deep cells. There are innumerable gradations 
lx;t\vccn the paresis and paralysis, but however severe the affection may be, 
recover}’ is generally complete, provided appropriate treatment has been carried 
out. Tlie time required till normal function is restored varies from 2-4 
months and is in exceptional cases as long as 6 months. Infrequently, 
nystagmus may precede or accompany the paralysis and occasionally 
photophobia is complained of by the patient. 

In the U’pical uncomplicated case the temperature may remain normal 
throughout. If there is an elevation of temperature it ranges usually between 
100*^102'’ F. A rise of temperature to 104° or 105° F. usually indicates the 
presence of a suppurative process extending inward to cause meningitis, 
extradural abscess or abscess of the brain. 

According to Gradenigo, the s3'ndromc is t3’pically produced b}' an acute 
suppurative otitis media, but a great number of cases have been reported, in 
which the S3'ndromc resulted from an exacerbation of a chronic purulent 
inflammation of the middle car. 

One case was reported, in which the female patient developed hirsutism 
and amenorrhoea in the course of petrositis, as a result of involvement of the 
contiguous pituitary body. 

X-Ray Appearances 

Tlie radiological examination gives us information about the condition of 
the mastoid and apex of the petrous bone. 

If X-rays arc taken before operation, the}' show the t3'pc of pneumatization 
of the mastoid with the distribution of the cell s3’stem, the presence of infection, 
the condition of the apex whether cellular or acellular and the changes of the 
bone in an acellular apex. 

If taken after operation, the radiographs show the t3’pe of operation carried 
out, the remaining cells and the state of the apex. 

In a radiologicalK’ cellular petrous apex, the}' appear to be as those seen 
in mastoiditis in a cellular ma,stoid. 

In a radiologicall}' acellular petrous apex the appearances arc those of an 
osteitis. In the carl}’ stages osteoporosis onl}’ ma}' be found, in latter and late 
stages large defects with absorption and sometimes complete destniction of the 
upper contour ma}* be found. 

What applies to any radiological examination, applies here as well, viz., 
that positive findings are helpful, but negative findings do not exclude a 
pathological process (Bateman). 

Etiology and Pathology 

?''.ars, in an extensive sur\'ey of cases, summarized the ctiolog}’ and 
ftathologv as follows : " Tlie pathologico-anatomic process consists in a diffusion 
of th*' p’us infection of the drum cavity to the pymmidal apex tlirough the 
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pen-tubal air-cells and the carotid canal The abducens is affected at the apex 
of the pyramid, close to its passage into the dura mater We have to deal 
■with a circumscnbed osteitis at the pyramidal apex and eventually with a 
corresponding pachymenmgitis ** 

To understand the probable mechanisms,, by which the Vlth nerve becomes 
paretic or paralysed and why the patient expenences the agonizing tngeimnal 
neuralgia, requires a detailed knowledge of the anatomy of the petrous apex. 

From the lower border of the pons, the Vlth nerve runs fonvards along the 
base of the brain, till it pierces the dura mater of the cavernous smus below 
the postenor clmoid process Here it is in intimate contact with the 
periosteum of the petrous pyramid 

As it passes over the petrous pyramid it is particularly susceptible to 
infection at this point Dorello’s canal, a narrow fibro ligamentous channel 
extends from the petrous apex and the postenor clinoid process of the sphenoid 
This canal is traversed by the abducens nerve on its way to the cavernous 
smus Oedema of the Immg of Dorello’s canal, as it may be produced by any 
inflammatory process in this area or by extension of suppuration along the 
pneumatized petrous bone, leads to pressure on this nerve ivith consequent 
interference with its functions Even shght derangement m the area of the 
petrous apex will lead to partial or total loss of function to the Vlth nerve, 
because of its close confinement in Dorello’s canal 

The pathology, which may lead to involvement of the Vlth nerve, may be 
a localized menmgitis, an extradural or brain abscess, or due to an extension 
of thrombosis from the lateral smus into the infenor petrosal sinus, which 30ms 
the cavernous smus at the site of entry of the nerve into the wall of this smus 
Meckel’s dural cavity situated on the antero-supenor surface of the petrous 
bone, contains the Vth nerve with its Gassenan Ganglion In this close 
confinement the Vth nerve can hardly escape any process m this region The 
close relation of the tngeminal nerve to the tip explains the pam, which 
characterizes the syndrome 

Petrous invasion is more common m pneumatized than in diploetic or 
sclerosed temporal bones and then follows the usual mucosal spread as in the 
case of any other cellular mastoiditis 

Coates, Erasner and Myers insist that true petrositis can only occur m a 
pneumatized temporal bone, but that this syndrome is independent of 
petrositis, as it may result from sinus thrombosis, extradural abscess or brain 
abscess, but that osteitis — true petrositis — may produce it 

Many routes of transmission have been suggested from the middle ear 
cavity to the nerves involved but Profant has given probably the most com- 
prehensive and concise deacnption. of the two routes of cells extendmg to the 
petrous tip the “ antrum-epitympanic ** and ** hypo tympanic " route 

In the antrum epitympamc route *' the cells extend from the antrum and 
epitympanic space above the cochlea and above and behmd the semicircular 
canal, then, behmd, above and in front of the int auditory meatus, and, 
finally to the mass of cells under the tegmen of the antenor surface of the tip. 

In the " hypotympanic route ", the cells extend from the hypotympanic 
space, below the cochlea, then, below the int auditory meatus and finally 
to the mass of cells under the tegmea of the posterior surface of the tip. 
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Exanit;.!;:"': vf 

Pari -s- of right Vlth ncr.'c. Visual acuity and visual fields norma!. 
Fundus of nuiit eye gross papilioi-dema (5 Diopters). Fundu.s of left eye 
nornir.i. Xy.-ta'anu? to left. Sliglit photopliobia. Rest of C.X.?. 
nonnal. 


Provi^!onal diagnosis of e.xtradural abscess was made. 

7-IJ../7. Findings tlie same as on previous da\‘, only the fundus of the left 
eye no'.v siiovcd even more papilhedema than the rigiit and th.en? were also 
small l-.a-morriiagcs there. 

Ibe diactiosis of brain alrs'ccss was now in doubt, because of uncertainty 


of the diacnosjs Vontriculcgrapiiy v.as carried out. 

FsU'ffcgs ti! Vfr.i'icuE^riiphy. 

C.S.F. cF-ar and under enormous pressure (400 mm. H; 0 ). Bio'chcmical 
and bacteriological examination of the C.S.F. revealed no abnormality. 

Ventriculogram. Ventricle.s were of normal v.idth, no dislocation or local 
deformation of lateral or 3rd \'cntriclcs. 

Beemuse of the normal cjdolog}' and the normal protein content of the 
C.S.F. and the normal appc.arance of the %'entriculogram the diagnosis of 
brain ab.-cess liad to be abandoned and the diagnosis of Gradenigo’s Syndrome 
complicated by *' Otitic Hydrocephalus " was made. 

o./c.-'p. It was decided to carry out daily lumbar punctures, in order to 
reduce the intracranial pressure. Mastoid wound clean. 

Ji.12.4~. Hcad.achcrs Ics' severe. Papilla-dcma of both cy<is persisting. 
Vlth ncr\'0 p.alsy p- rsi'tinc. 


L.P. continued. 


I j. 1 2. 47. 

21.22.47. 

22.12.47. 
23.X2..;7. 

and ten'l'-r. 


Xo chance. L.P. continued. 

Headaches still present, also Vlth ncr\-c palsy. 

Ma-stoid wound clean and granulating well. 

.Area of skin where the L.P. were carried out slightly inilamcd 
L.P. had therefore to be discontimu’d. 
of the persistinc papilFedema. a subtemporal decompression 


v.as cor.'idcred. 


As her vi'Ual acuity and ^dsu.al fields were unimpaired, it was dccid-'-d to 
wait and to olss-irve furtiier developments carefully. 

20.12.47. Hca.daciies .almo't absent. Vlth nerve palsy improvinc- 
Patiiila 'd'.ina of both ey-.:s as before. 

4.2.4'^. No head-achcs. for last three days. Vlth nea-c paby greatly 
irnpro'. •'d. No cb.ance in papillfcdema. adsual aaiity and fa-lds normal. 
?'!."'toid wound he.aled. 

/O.J../S. No headache-;. Furtiier improvement in Vlth nerve palsy, 
se-s do-j!}!'.- only occasionally. Papillfttiema decre.asing, cupping of dec 
rrtuntinc. Hremorrhages in left fundu-s disapp^-ared. 

rH./.g'-'. Papilla-d-rna still regressing. 

27.2yS. Eye movements almo--t normal. Further improvem'Tji of 

2.2.4^'. ntili slight papiHaeie.ma. Vlth neax- pal-y cornnletclv disapj^cirH. 
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16.2.48. Attended as O.P. Fundi normal. 

Eye movements normal. Had no further headaches. Mastoid wound 
remains healed and ear is dry. 

Case II. 

Mrs. F.G., aged 30, 

This patient came to the O.P. Dispensary on the 30,i2.4y, 

History. 

Patient had a discharging ear at the age of 13, but was completely free 
from any complaint until 4 weeks prior to her appearance at the O.P. 
Department. 

It started with pain in her left ear, which was followed 2 weeks later by 
paroxysms of agonizing pain in the frontal region and in the depth of the orbit. 

Four weeks after the commencement of the earache the patient started 
complaining of diplopia. 

Aural examination. 

Tympanic membrane. Small perforation in upper posterior part, the rest 
of the drum was thickened and there was a chalk patch in the antero-inferior 
quadrant. Small amount of discharge on the floor of the meatus. 

No tenderness over mastoid process. 

Rinne : negative. Weber : lateralized to diseased ear. Whisper voice 
heard at a distance of 4 inches. 

The patient looked ill, the tongue was dry. 

T. g8'6®. P. 120. R. 25, 

Examination of the eye. 

The diplopia was due to paresis of the Vlth nerve of the left side. Fundi 
were normal, visual fields were full and visual acuity was unimpaired. 

Examination of the rest of the C.N.S. showed no abnormality. 

X-ray examination. 

Both mastoids are w'ell pneumatized with numerous large cells, which can 
be followed up into the petrous apex. There is cloudiness of the cells of the 
left mastoid and the cell walls are somewhat indistinct. 

The diagnosis of chronic mastoiditis with acute flare-up, complicated by 
Gradenigo’s syndrome was made. 

3.1.48. Operation ; Radical mastoidectomy. 

There were masses of necrotic bone throughout the whole mastoid. A 
thorough exenteration was carried out and particular attention paid to the 
antral and zygomatic cells and the cells were followed towards the apex of the 
petrous bone. Small sinus exposure. Ossicles showed evidence of erosion 
and caries. Wound left open and packed. 

4.1.48. Patient well. Headaches have disappeared, Vlth nerve palsy 
persisting. 

g.1.48. Wound clean and granulating %vell. 

16.1.48. Patient’s general condition very satisfactory, Vlth nerve palsy 
still present. 

28.1.48. Wound stitched. Vlth nerve function gradually returning. 

8.2.48. Mastoid wound healed. Ear dry. Vlth nerve palsy greatly 
improved. 
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P.iticnt difchnrp^cl. P.itu'nt ycrs dcnibk' only very occasionally. 
To .attend as O.P. 

c>V.r..;9. Seen in O.P. Dcp.artmci>t. The eye movements were normal. 
P.iticnt very well. 

Discussion 

In the first case the picture of Gradenigo’s Snulrome is to a certain extent 
oh.'Cured hy tiie presence of the complicating " Otitic Hydrocephalus ". 

As mentioned previously the cause, leading to Gradenigo's Syndrome may 
Ir maniiokl and one lias to look in this case for a pathologi', which will explain 
both the Gradenigo’s Syndrome and the Otitic Ilydroceplialus. 

It could be explained by the thrombosis of the lateral sinus, spreading 
along the inferior petros.al sinus, whidi connects the lateral sinus to the 
c.ivenious sinus at the site of entry of the Vlth nerve into the wall of this 
.■-inus. This will lead to congestion, cedema and possiblj' to infection in the 
region of the ]>ctrous apex. Tlic lining of Dorello’s canal becomes cedematous 
and leads to compression of the Vlth nen’C, thus interfering with its function. 
The Vlh nen’c with the G.isscrian ganglion confined in Meckel's dural cavity 
Ikcoiucs also involved in this process. 

On the other hand the tlirombosis spreads from the lateral sinus along 
the transverse sinus to the confluens simiuni. From here it may spread along 
the straight sinus .and lead to engorgement of the choroid plexus and incrcas'' 
in C.S.F. production. 

Bedford, however, found it impossible to produce liydroceplialus in dogs 
and monkeys b\' occlusion of the Great Vein of Galen. 

Tlie more genenilly accepted thcoiy* in the production of O.II. is, that the 
spread from the tran.sversc sinus follows the longitudinal sinus, blocking here 
tiie arachnoid villi, thus interfering with the absorption of C.S.F. 

The Jo.aptiidifiaJ .sinus goe.s into the right fransi'crse sinus in a proportion 
0(7:3, a fact, which supports this theory, because O.II. occurs more frequent!}’, 
when the right lateral sinus is affected. 

It apps-ars, therefore, conceiv.able, that the lateral sinus thrombosis w.as 
responsible for both conditions. 

It is of interest, that the papillccdcma which was so marked, had not the 
slightest effect on th'' patient’s vi.sual acuity and \’isual fields. Tliis has been 
noted aJso by other observers, and its importance lies in the fact that one dots 
not need to take the step of decompression at an early stage in order to save 
the cyesicht. If, liowever, the visual acuity undergoes progrc.ssive impairment, 
no time must Ik* lost to cany out decompression, because it constitutes the 
only nu-.ans to save vision (Cainis). 

Ttie s^-cond case gives Gradenigo’s Syndrome in its common form, the 
.‘■prt'.aii occurring probably along the cells of the petrous bone to the petrous 
apex producing h' re a localircd osteitis and pachynieningitis. 

Summary 

A review i^ given on Gradenigo's Syndrome with discussion of Incidena-, 
Ciinica! manifftstations. X-rav appearances. Pathology, Etiology, I’rognosis 
.and trc.'stineni av.ailahle. 



Clinical Record 

Two cases are reported 

The first is complicated by Otitic hydrocephalus and the most hkely 
etiology IS discussed 

Treatment of 0 H by repeated L.P. is mentioned and subtemporal 
decompression was considered, but not found necessary 

The second case shows Grademgo's Syndrome in its common form 
I am indebted to Mr Stephen Young, Senior Surgeon, in charge of the 
Department for his encouragement and helpful cnticism, to Mr. Sloan 
Robertson, Neuro-Surgeon, for caiT5nng out the Ventriculography, to Dr. 
Janet Steel, Ophthalmologist, for the repeated eye exammations and to 
Dr. T. Bryson, Superintendent, for permission to publish this paper. 
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Discussion on Malignant Disease of the Pharynx, excluding 

the Nasopharynx 

By J. F. SIMPSON 

Cancer in the laryngopharynx . — ^The gravity of this problem is shown in the 
report for 1945 of the Clinical Research Committee of the British Empire 
Cancer Campaign which states that out of 384 cases of laryngophaiyngeal 
cancer only 19 survived the five-year period. Similarly in 1946 the Holt 
Radium Institute, Manchester, reported that out of 220 cases 9 cases survived 
the five-year period. It is because the symptoms are insidious that presentation 
is often late and to many palliation is all that can be offered. The early 
symptoms may be no more than a mild pricking sensation in the throat and 
slight muffling of the voice or a " catch in the swallow ”. An enlarged gland 
may be the first manifestation in pyriform fossa growths in as many as 25 per 
cent, of the cases. This symptomatology is in marked contrast to that of 
cancer of the vocal cords and is reflected in the expectation of cure. 

When choosing between surgery and irradiation as the method of treatment 
it is sometimes difficult to suppress a personal bias, but it is essential that 
each case should be considered individually and not as a member of a group. 
The histology of the neoplasm and its operability are decisive factors in the 
choice of treatment. When the tumour is found to be of a type known to be 
especially amenable to radiotherapy the choice must be irradiation. Such 
tumours will include lymphosarcoma, reticulosarcoma, lympho-epithelioma and 
basal-cell carcinoma. These are more common in the nasopharynx and 
oropharynx but when occurring in the laryngopharynx generally originate in 
the vallecular region. These tumours spread early to the glands and the 
entire lymphatic field must always be treated at the same time as the primary 
focus. 

Secondary growths are occasionally encountered in the laryngopharynx 
and require irradiation. The following three examples were recently 
encountered ; an oat-celled bronchial carcinoma in the pyriform fossa which 
presented as the first evidence of malignant disease ; a papillary carcinoma of 
the th5Toid invading the posterior wall in a man of 21 in whom the primary 
growth had apparently been successfully removed a year previous^ ; and 
thirdly, an example of a multicentric growth showing as scattered nodules., 
This was seen six months after the removal of a minute carcinoma from the 
floor of the mouth. 
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The vast majority of tumours in the laryngopharyn\ are squammis-cell 
carcinomata and laboratory aids have not as yet superseded the clinical 
assessment in the decision as to choice of treatment The grading of squamous- 
cell carcinoma as descnbed by Broders may indicate the liability to metastasize 
but it appears to carry little weight to day in the prediction of the response of 
the indnidual tumour to irradiation Even serial biopsy under irradiation 
15 not without its errors Constant chmcal observation dunng and after 
treatment seems to be the only means of judging its effect This is a matter 
of the utmost importance and should be earned out by the radiotherapist 
and the surgeon consulting together 

Inoperability is an indication for irradiation of carcinoma but this is a 
relative term as “ inoperable cases m some hands become operable " Apart 
from the general physical condition and temperament of the patient the 
glandular metastases usually determine operability. 

Current opinion seems fairly agreed upon the lines of treatment in regard 
to the glandular metastases A search for glands should always be made 
during the excision of the pnmary growth even though none was detected 
on clinical examination \Vhere none is found and the excision is considered 
satisfactory, it is better to place reliance on post-operative observation than to 
embark upon immediate routine post-operative irradiation 

If the pnmary focus has been successfully treated by external irradiation 
through the gland fields but with failure to control the glands themselves these 
should be removed surgically if possible The temptation to give a second 
course of therapy whilst they are still operable must be resisted Thus when- 
ever possible glandular metastases must be excised where the pnmary focus 
has been successfully treated, whether by surgery or irradiation 

Operations on the laryngophaiynx are now largely standardized and during 
the last few years operative mortality has decreased with the introduction of 
chemotherapy and the antibiotics together ivith improved methods of 
aniesthesia Other aids, such as continuous suction drainage and the use of 
semidigested protein foods to give a high concentration ivith tube feedmg, 
may play a part 

The surgery may be divided into two types (i) Simple excision without 
senous loss of structure or function, i e , lateral transthyroid pharyngotomy , 
(2) large mutilatmg operations in which structures are sacnficed, 1 e , 
pharyngolaryngectomy 

There is an intermediate group in which plastic procedures are necessary 
to make good the excised portion of the phaiynx and to restore function 

When the neoplasm has invaded the framework of the larynx so that its 
removal is required, as much of the pharyngeal mucosa as possible is left so as 
to 30m the oropharynx with the oesophagus, but the entire segment of pharynx 
may have to be removed with the larynx Recent American publications 
have stressed the necessity of removmg the hyoid bone and tongue tissue 
above it in some cases to reduce the chance of recurrence in the pre-epiglottic 
space — a point too often disregarded here 

Because of the advanced state of the disease and poor condition of the 
patient when first seen irradiation and not radical surgery is the treatment 
more frequently applied FuTthermore, irradiation can be appbed to almost 
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every case, but this must not be taken to mean that irradiation is the only 
form of treatment for cancer of the laryngopharynx, a belief too prevalent 
to-day. Radiotherapists recognize that the response to irradiation varies 
at the different sites in the laryngophar3mx and comparatively good response 
is expected in the vallecula, epiglottis and aryepiglottic fold but the black spots 
of the lar5mgopharynx are the pharyngeal wall, pyriform fossa and the post- 
cricoid region. 

This clinical fact must always be taken into consideration when planning 
treatment and will naturally give bias towards irradiation in the favourable 
sites. It is in these same places with the exception of the vallecula that the 
more limited form of surgery may be applicable when the growth is small. 
The choice between such surgery and irradiation as a first line of treatment 
in these cases is a difficult one. Every aspect of each case must be weighed, 
the selection being highly individual and set rules cannot be applied. It is in 
these positions that a carefully watched therapeutic trial of irradiation may 
3deld good results, especially when the growth is superficial and non-infiltrating. 
If a full course fails to produce complete disappearance of the cancer a second 
course will not produce a cure. It follows, therefore, that as soon as irradiation 
is thought not to be controlling the disease urgent consideration must be given 
to the possibility of radical surgery. This revision of treatment may supply 
the last and only chance of prolonging life, apart from a possible cure. 

The formidable nature of the operation of median translingual pharyngotomy 
together mth the fair expectation from irradiation rules out surgery for 
vallecular gro^vths. It is rare for pyriform fossa and post-cricoid carcinomata 
to be suitable for local excision but when such surgery is possible it should be 
given every consideration on account of the unfavourable response to 
irradiation at these sites. 

Once any carcinoma of the laryngopharynx is thought to have invaded the 
cartilage of the larynx, mth the exception of the free portions of the epiglottis, 
it is best to give first place to surgery even though this means pharyngo- 
laryngectomy. All these decisions are of course made in the light of the state 
of the lymphatic glands, etc. They should not be made by the surgeon or 
radiotherapist working alone but as a team in which consultation results in 
planned attack. Furthermore, observation after operation or radiotherapy 
forms one of the most important responsibilities which this team must 
undertake. 

Statistics have been avoided as almost every individual case must in the 
end require a separate category and this makes comparison dangerous, but some 
figures must be quoted to appreciate the degree of success which may be 
obtained by surgery. Lionel Colledge was able to state in his Lettsomian 
Lecture, Medical Society of London, 1943, that 13 out of 39 patients (33 per 
cent.) were well ten years after lateral pharyngotomy and 6 out of 16 cases 
(37 per cent.) for a similar period after pharyngolaryngectomy. These figures 
undoubtedly represent the peak to which this branch of surgery has been 
brought. Last year Orton of Newark presented to the American Laryngological 
Association a series of 51 cases of pharyngeal carcinoma in which surgery was 
the method of treatment and resulted in 27 per cent, of five-year cures. 

In the British Empire Cancer Campaign already referred to there were 49 
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cases in which there were no glandular metastases or invasion of the adjacent 
tissues Of these only 2 were subjected to radical surgery (pharyngotomy). 
The two cases which received surgery survived the five-year penod and 6 out 
of the 47 which received irradiation (13 per cent ) 

The treatment of cancer of the laryngophaiynx must be earned out by a 
team The possibility of good surgical results in suitable cases must be 
remembered in view of the Cancer Act If this Act means that patients are 
to be sent direct to the radiotherapist without the benefit of surgical opmion it 
will be a sad thing, but if it means consultation and following up by a team 
then we may reasonably expect improvement in results m the mtegrated use of 
the only two weapons at our disposal (See MS of cases shown herewith ) 

R S Pilcher In 100 consecutive cases of cancer of the pharjmx admitted 
to University College Hospital there were 70 men and 30 women Men had a 
maximum incidence at 60 64, women at 50-54 In 29 women the growth \vas 
post-cncoid, in i woman and 70 men the growth was epilaryngeal In the 
epilaryngeal group two sites are important, the pynform fossa because of its 
frequence (42 cases), the lateral wall because it is the most favourable for 
conservative surgery (9 cases) Observations on the symptoms show further 
distinctions between the epilaryngeal and post-cncoid groups Dysphagia was 
the first symptom in ii women, but only 10 men It was, however, the 
dominant symptom on admission m 25 women and 32 men, the average 
duration of symptoms before admission being eight months Enlargement of 
cervical glands was the first symptom in 22 men, but only i woman While it 
IS true that the post cncoid growth is less likely to be symptomless than one in 
the pynform fossa and, therefore, more likely to be noticed before it has 
metastasized to glands, it also appears that the former metastasizes less rapidly 
than the latter Even a large post-cncoid cancer with over a years’ duration 
may remain localized to the pnmary site The distinction is important for m 
the epilaryngeal group it is often the glandular metastases that determine 
inoperability, while in the post-cncoid it is usually the local spread of the 
pnmary Gland dissection should always form part of the surgical treatment 
of the epilaryngeal growth, but may sometimes be omitted in the post-cncoid 
Common to the symptoms of both groups is the onset with some abnormal but 
trivial sensation in the throat These sensations, which are vanously desenbed 
by the patients, were the first symptoms of the disease in 30 men and 13 women 
Suggestive of cancer, when a patient complains of an abnormal sensation in the 
throat, IS its definite localization and its persistence Indirect laiyngoscopy for 
any persistent localized discomfort m the throat is the most promising 
contnbution to early diagnosis of cancer of the pharynx 

Of the 100 cases, 49 were judged to be operable — 35 men and 14 women 
Estimates of operability vary widely, but that this senes is not a particularly 
favourable one is suggested by the need for emergency tracheotomy or 
gastrostomy, or both in 25 cases, apart from the use of these measures as part 
of radical treatment Radical operations were completed in 25 men and 14 
women with 9 operative deaths m the former and 7 in the latter 4 men and 
3 women survived five years or more -without recurrence, the shortest observed 
penod being five years, the longest fourteen years All operations were of the 
conservative type and the senes includes no example of pharyngolaryngectomy. 
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The chief cause of mortality was sepsis and none of the operations in the series 
was performed later than 1935 when the benefits of chemotherapy were not 
available. In addition to the cases treated surgically there were two survivals 
of five years or more after irradiation — ^both being operable cases. One of 
these had repeated local recurrences before five years and died of the disease. 
The total of five-year survivors out of the 100 cases was, therefore, g and of 
these 8 survived five years or more without recurrence. 

The aim of the conservative operation devised by Wilfred Trotter is to 
remove the growth and to preserve the functions of the larynx and pharynx. 
It is sometimes possible, particularly if the growth is on the lateral wall, to 
reconstitute the pharynx by simple suture of the defect, but usually a 2-stage 
operation with replacement by skin is necessary and incisions are planned \vith 
this in view. 

For post-cricoid tumours excision of the whole circumference of the 
pharynx is usually necessary and to replace this the incisions outline a 
rectangular flap, with its free end in front, which will, at the second stage, be 
rolled into a tube. From the base of the flap the incision is continued up to the 
mastoid and down to the clavicle. 

For the epilaryngeal tumours smaller areas of skin replacement are needed 
and flaps hinged on the muco-cutaneous junction made at the first stage are 
adequate. The skin that is turned in at the second stage to form new 
pharyngeal wall should be taken from below the lower edge of the beard. 
The main skin incision for epilaryngeal grorvth should be a curved one across 
the neck just below the beard line. From the centre of this another incision 
can be made down to the clavicle. When the pharynx is closed no skin for 
turning in should be taken from above the transverse incision. After the skin 
incisions have been made according to the expected plan of reconstruction 
and flaps raised the next step is the gland dissection. The stemomastoid is 
usually retained and is sutured to the prevertebral fascia in front of the carotid 
sheath to afford the latter some protection from infection. To expose the 
pharynx, one-half of the thyroid cartilage is removed and sometimes half 
the hyoid bone. If the growth involve.s the thyroid the ala is not completely 
removed, but is left attached after division of the cartilage in the mid-line. 
The pharynx is opened at any convenient point at least a centimetre from the 
edge of the tumour as determined by palpation, and from this opening excision 
is completed with the pharyngeal aspect of the growth in view. If a post- 
cricoid growth encircles the phar3mx separate openings must be made above and 
below. After excision of the growth mucosa is sutured to skin all round the 
defect, making a single stoma for an epilaryngeal growth and usually a double 
one for a post-cricoid. It is not always possible to determine operability until 
the phar3mx is opened. If after opening the pharynx it does not appear 
possible to perform a conservative excision a pharyngolar5mgectomy may be 
done with the first stage of reconstruction of the pharynx and the formation 
of a permanent tracheotomy. 

Some details of the successful cases deserve comment. In the first place all 
5 epilaryngeal cases had involvement of cervical glands. In 4 the gland 
dissection was done at the same time as the pharyngotomy and in i four weeks 
before. The experience of this small series certainly lends no support to the 
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opinion that if glands are involved radical operation is not worth attempting. 
In 3 cases the pharynx was closed by primary suture and in 2 a fistula was made 
and closed at a second stage. In spite of these successes with primary closure, 
Trotter's final opinion was that a fistula should always be made at the first 
operation as a safeguard against sepsis. 

In 1932 Trotter published 6 other cases of survival ivithout recurrence for 
five years or more — the longest being twenty years so that from one hospital 
we have knowledge of 13 successful radical operations. ^Vhen one considers 
the perseverance of surgeons in other fields such as cancer of the oesophagus 
and lung it is surprising that so little is being attempted for cancer of the 
pharynx. The greatest obstacle to success in the past was infection, and in 
penicillin and sulphonamides we have the means of controlling this risk. In 
addition to chemotherapy there have been advances in the knowledge of 
anesthesia and nutrition which should further increase the margin of safety. 
The time is ripe for surgeons to apply these new resources to the surgery of 
cancer of the pharynx and to make fresh efforts to treat this distressing disease. 

Gwen Hilton : Carcinoma of the pharynx . — In the Radiotherapy Depart- 
ment of University College Hospital during the years 1942 to 1946 inclusive, 
89 cases of pharyngeal growths were seen. 

Of these 89 cases, 7 were considered too ill for any form of treatment, and 
6 were treated by surgery alone. 

One great difficulty in comparing the results of treatment of cancer of the 
pharynx is that of the exact diagnosis of the site of the growth. In most of 
the cases seen, the growth was so advanced that the whole of one side of the 
oro- or hypopharjmx was involved. A growth which is confined to the pyri- 
form fossa or aryepiglottic fold, or a tonsillar growth which has not invaded 
the neighbouring tissues is rarely sent for radiotherapy. Sometimes, however, 
as the gro^vth shrinks under treatment, it is possible to be fairly certain of its 
actual site of origin. The cases have been divided up into those havinggro\vths 
arising in the oropharynx, the hypopharynx and the post-cricoid region. 
There were 16 cases with growths in the oropharynx, 63 cases with growths in 
the hypopharynx and 10 cases with gro^vths in the post-cricoid region. To 
give an idea of the extent of the primary growth they have been divided into 
two stages ; Stage I included cases in which the growths were confined to the 
tissue of origin. Stage II included cases in which the g^o^vths had become 
diffuse and spread from their point of origin to involve other pharyngeal 
structures. 

Only 13 cases of the whole 76 were included in Stage I. The remaining 
growths were Stage II. It was surprising to find that no glands were palpable 
in 17 Stage II cases although the primary had involved the whole or part of 
one side of the oro- or hypopharynx. In 25 of the Stage II growths, however, 
there were large masses of matted glands in the neck. 

It is seen from this that most of the growths were advanced. They are a 
discouraging group of cases, only a small number of them offering even a chance 
of cure. 

The usual duration of S3rmptoms before the patient was first seen was three 
to four months, but a few patients gave quite long histories of twelve to 
eighteen months, and this raised the average duration of symptoms to six 
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months. The duration of symptoms in cases with widespread growth was 
usually short, suggesting that in advanced cases the progress of the disease 
was more rapid from the beginning. A biopsy was done in 73 of the 89 cases. 
AU the 16 cases where no biopsy was taken were advanced, and .there was no 
doubt as to the clinical diagnosis. All the hypopharyngeal growths from which 
a biopsy was taken were squamous carcinomas, except one, in which parts of the 
section suggested a lympho-epithelioma. 

The growth in the hypopharynx of one case which was demonstrated at 
the meeting was a fibrosarcoma. It was not included in this series, as the 
treatment was only carried out in 1947. The immediate response of this 
tumour to irradiation was good. The biopsies of tumours arising in the 
oropharynx showed not only the more usual squamous carcinomata, but also 
some tumours of lymphatic origin, under which term are included the 
recticulum-cell sarcomata, the lymphosarcomata, etc. 

The histological picture before treatment did not always help in the pre- 
diction of the response to irradiation. Histologically identical growths may 
respond differently to irradiation according to the tumour bed from which 
they arise. For instance, one sees cases of carcinoma of the tonsil which have 
extended a few millimetres into the base of the tongue. Tlie response of the 
growdh in the tonsillar fossa has been most successful, but the response, with 
identical dosage, of that portion of the growth invading the tongue has been 
poor, and active gro^vth has persisted there. This difference in response 
can only have been due to the difference in the tumour bed. 

With reference to tumours of lymphatic origin. Although there are not a 
large number of them it is important that they should be recognized as their 
treatment and prognosis are different from that of the squamous 
carcinomata. 

Any of the members of the group of lymphomata, such as lymphosarcomata, 
reticulum-cell sarcomata, may give rise to tumours in the orophar3mx. They 
may cause diffuse enlargement of the tonsil similar to ordinary tonsillar 
h3q)ertrophy. The tumour projects from the tonsillar fossa as a rounded 
or irregular-shaped mass which may attain a considerable size. 

At first the tmnour does not appear to infiltrate the surrounding tissues. 
As the tumour progresses, it infiltrates the pillar and encroaches diffusely 
upon the soft palate. It may also extend into the base of the tongue. There 
may be superficial ulceration. The consistency of the tumour is harder than 
normal tonsil, but usually it is softer than carcinoma. The metastases in the 
cervical glands are comparatively soft and isolated in the beginning. They 
become fixed to surrounding tissues at a fairly early stage, but they are rarely 
adherent to the skin. 

A lymphoma in the phar5mx is only one manifestation of a generalized 
disease. The disease may remain localized in the throat for some months, or 
even many years, but sooner or later enlarged glands will appear elsewhere in 
the body, such as enlarged axillary or inguinal glands, or enlarged mediastinal 
or abdominal glands ; or deposits may arise in the liver, spleen or bones. It 
is important to realize the widespreading tendency of this growth from the very 
first. A complete examination of the patient should therefore be made. So 
often one is asked to treat a patient with a tumour in the pharynx and on 
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examination one finds enlarged glands elsewhere in the body. Naturally it is 
useless to treat the tumour in the throat only. 

(A table of the age-incidence in the 89 cases was shown.) 

Most of the patients were between 50 and 80 years of age. .There were 
relatively few under 50. There were more males than females. 10 of the 20 
women had post-cricoid carcinoma. 

In deciding betrveen operation or radiotherapy, all patients were seen by 
both the surgeon and the radiotherapist, and the various methods of treatment 
discussed. 

Cases of cancer of the pharynx with an operable tumour can be treated and 
cured by the operation of lateral pharyngotomy or phaxyngolaryngectoray. 
The majority of cases, however, referred to the radiotherapist are already 
inoperable ; or if they have an operable tumour, their general condition is 
too poor to stand a big operation. During the last three years, any operable 
cancer of the hypophatynx, including the post-cricoid cancers, was operated 
on if the patient rvas in a fit condition to stand an operation. The number of 
cases treated by surgery alone show how few were considered suitable for 
operation. 

Inoperable cancers of the hjrpopharynx were treated by radiotherapy. 
Squamous carcinomata of the oropharynx rvere treated in one of two ways. 
In a few cases part or the whole of the tumour rvas removed by diathermy and 
then X-ray treatment was given, and in the other cases irradiation alone was 
used. All tumours belonging to the malignant lymphomata group were treated 
by radiotherapy alone. We do not consider that they are suitable for surgery, 
since they are only one manifestation of a generalized disease, and we consider 
there is a risk of general dissemination of the growth if the tissues are cut into. 
These tumours are all radiosensitive. 

Great care was taken in planning the technique of irradiation treatment, 
especially in estimating the extent of the grorvth. It is of utmost importance 
to know the limits of the growth, otherwise the area of irradiated tissue may 
be inadequate and parts of the growth may be untreated. 

CEsophagoscopy and direct laryngoscopy are usually' necessary to determine 
the full extent of the grorvth, and even then it may be impossible to pass the 
cesophagoscope beyond the growth and find the lower end. A lateral straight 
X-ray of the soft tissues of the neck either with or rvithout barium in the 
pharynx or cervical oesophagus, and also tomographs may be of immense help, 
particularly in post-cricoid cancers. 

One of the chief hindrances to the successful treatment of cancer of the 
pharynx is sepsis. Sepsis not only renders the growth more radioresistent 
but makes the patient more likely to succumb to some infection of the lungs, 
such as bronchopneumonia. It is frequent for a frail elderly patient to develop 
a low-grade bronchopneumonia during the course of X-ray treatment. 

Every means should therefore be taken to eliminate all septic foci in the 
mouth — teeth should be removed and infected gums treated. Penicillin 
either in the form of lozenges, sprays or injections should be employed to deal 
with the infection on the growth itself. We often spend a week or more 
dealing with the infection before beginning irradiation, and find the time well 
spent. 
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In addition the general condition should be improved as much as possible. 
The cahcer patients having radiotherapy require the same careful general 
treatment as do those having, for example, a partial gastrectomy. The 
medical and nursing care of the patient before and during the treatment is 
most important. Since the growth frequently causes great difficulty in 
swallowing, the patient is often thin, wasted and anaemic from lack of adequate 
nourishment. If solids cannot be swallowed, a high calorie fluid diet must be 
given, and the vitamin content must be considered. If the patient cannot 
take adequate nourishment by mouth, a gastrostomy must be considered. 
This should be carried out before the treatment is begun, since it is unwise to 
interrupt a course of irradiation in the middle. Similarly, if a tracheotomy is 
indicated, it should be performed before beginning treatment. Any anaemia 
should be treated by full doses of iron, and in some cases by transfusion. The 
progress of patients often depends on building up their blood. 

During the course of the treatment there is bound to be a severe reaction 
of the mucous membrane of the throat if adequate irradiation is given — and 
the patient will then need most careful nursing. JIuch can be done to alleviate 
the pain and soreness in the throat by giving tablets, such as benzocaine 
tablets, to suck before meals, or benzocaine emulsion to sip during the meals 
and aspirin sprays and gargles in between. 

What benefit has the radiotherapy been to the patient ? 15 out of the 71 

cases which had a complete course of X-ray treatment are alive now. The 
average duration of life of the 71 patients was 18-4 months. The average 
duration of the 15 patients who are alive now is 36-6 months. The longest 
survival in this group so far is five years eight mouths. The growth in this 
case was confined to the epiglottis. It is interesting to note that the 3 cases 
in which the growth was confined to the epiglottis and aryepiglottic fold are 
alive. The longest survival period is five years eight months, the second four 
and a half years and the third two and three-quarter years. 

The prognosis of the tumour of lymphatic origin, such as the l5Tnpho- 
sarcomas and reticulum-cell sarcomata, which have infiltrated the surrounding 
tissues, appears to be better than the carcinomata when these have spread 
beyond the tissue of origin. One of the patients in whom the tumour had 
spread from the tonsillar fossa on to both pillars of fauces, the soft palate and 
down the pharyngeal wall has so far lived four years three months, despite 
the infiltration of the surrounding tissues. The section showed a stem-cell 
sarcoma. 

The average duration of life of 18 -4 months may not show a great pro- 
longation of life, but I do not think one should only consider the duration of 
life of the patient when one is trying to assess the benefit which may be derived 
from any form of treatment ; but one should also consider whether palliation 
is achieved and whether the patient is free from pain and able to work. We 
have only considered the disease to have been palliated by treatment when 
both the primary growth and the enlarged glands in the neck have undergone 
at least 50 per cent, diminution in size, when the patient’s symptoms have 
improved sufficiently for him to say that he really feels better and able to work, 
and has gained weight. In quite a large proportion of the cases we did achieve 
palliation, but in a number it was short-lived, especially in many of the 25 
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cases which had a huge projecting mass of matted glands m the neck The 
treatment m these cases was a failure because the improvement was so short- 
lived The average duration of life in these 25 cases was only 7-7 months 
The mass of glands m the neck was greatly reduced in size, but a hard residuum 
usually remained which sooner or later caused severe pam, almost impossible 
to relieve Only very occasionally did the matted masses of glands resell e 
completely In such cases with extensile secondary masses m the neck, 
therefore, it does require considerable judgment to decide whether or not 
radiotherapy is worth while 

There is a second category in which this decision may also be difficult 
That IS when clinical cachexia is prominent and when the sepsis in the throat 
does not clear up with preparatory treatment In the first place irradiation 
IS never successful m the presence of uncontrolled sepsis and, m the second 
place, it is difficult to prevent lung infections which are apt to be fatal 
Real palliation was, however, achieved in many of the remammg cases 
Unfortunately, one can rarely say beforehand from the clmical examination 
plus the plam histology, that is without special cyfological counts, whether 
or not the treatment will be successful (MS of cases shoivn hereivith ) 

Lieut -Coeonei. W L Harnett (Medical Secretary to the Clinical Cancer 
Research Committee of the British Empire Cancer Campaign), presented 
statistics showing the results of treatment m 511 cases of primary pharjmgeaf 
cancer, collected by the Committee from all the London hospitals between 
Apnl ist, 1938 and September 3rd, 1939 and published in the 22nd Annual 
Report of the B E C C for 1943 127 cases of primary cancer of the tonsil 

had since been added to the 384 cases of cancer of the other regions of the 
pharynx Table I gives the anatomical distribution and sex incidence 


Tasix I 


No 

Per cent 

I 

Region 

! Xlalss 

Females 

ilales as per 

I cent of group 

127 

24 9 

Tonsil 1 

115 

X2 


65 

J 2 7 

Vallecula and Epiglottis 

6t 

4 



6 I 

Posterior Wall of Phar> nx i 

l 5 

^3 

58 i 

46 

9 0 

Aryepiglottic folds 

42 

4 i 

91 3 

149 

29 2 

Pynform fossa 

t37 

Z 2 

90 

3 

17 6 

0 6 

Post cncoid 

Site not stated 

1 

22 

3 

63 

24 4 

zoo 0 

5 “ 

roo I 

1 

398 

113 

i 77 T'^ 


Mean ages Males 62 4-65 6 > eats 
Females 52 1-56 8 years 


The 90 cases of post-cncoid carcinoma mcluded 25 m which it watfeipoesi) 
to be sure from the data on the case sheets whether the growtl^| origin^f 
in the hypopharynx or in the upper eesophagus, if these were •/ 

percentage of males in this group would be 16 9 The 
ages of males and females were statistically significant m . 

657 



Societies’ Proceedings 

pyriform fossa 12 '6+ 2 *3, and the post-cricoid 8 -Si 1-9. The cases were 
grouped as follows : 


Table II. 
STAGES 




No. 

Per cent. 

Stage I 

Confined to tissue of origin, lymph nodes not involved 
clinically 

58 

II -4 

Stage II 

Adjacent tissues invaded, but nodes not involved 
clinically 

96 

i8-8 

Stage HI 

Stage IV 

Lymph nodes involved clinically ; 

(а) Without invasion of adjacent tissues 

(б) With invasion of adjacent tissues 

Remote metastases present 

106 

238 

344 

12 

67-3 

2-3 


Not staged for lack of data 

I 

0*2 


Grand totals 


100*0 


The methods of treatment used and the results are shown in Table III. 


Table III. 

METHODS OF TREATMENT AND RESULTS 



No. 

Operation 

fatalities 

Survived 

5 years 

Died 

trith 

cancer 

Died 

with- 

out 

cancer 

Not 

traced 

Survival 

per- 

centage 

Surgical 








Radical surgical 

27 

4 

6 

; 

1 

I 

22*2 

Combined surgical and 
radiotherapy 

7 


2 

5 

■ - 



28-6 

Palliativesurgical alone 

28 

ro 

— 

18 

— 

— 

— 

Radium 








Interstitial radium . . 

6 



— 

6 

— 

— 

— 

Teleradium or surface 
Ra 



12 

95 

7 


10*4 

Teleradium and palli- 
ative surgical 

13 

— - ! 

— 

13 


— 

— 

X-Rays 








X-rays alone 

2o8 

! 

14 1 


I i 

2 

6-7 

X-rays and palliative 
surgical 

19 

I 








X-rays or teleradium 
with interstitial 
radium 

12 




jlH 



Not treated by surgery 
or radiotherapy 

76 

— 

— 

76 

— 

— 

— 


511 

15 

34 

450 

8 

4 

607 


* Known to be alive at 4J years. 
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The five-year survival rate by anatomical regions and stages are shown 
Table IV 


Tabi-e IV 

SURVIVAL RATE BY STAGES AND REGIONS 



Stage 

Stage 

Stage 

Stage 

Not 

Total 

Per 


I 

II 

in 

IV 

staged 


cent 


S 

S 

5 

s 

S 

S 


Vallecula and 








epiglottis 

g - 

10 

A5 3 

I 

— - 

65 3 

4 6 

Postenor wall of 




1 




pharynx 

3 2 

3 " 

25 3 

— - 

: — - 

3* 5 

16 I 

Ary epiglottic folds 

7 2 

8 I 

28 - 

3 - 

— - 

46 3 

6 5 

Py^fonn fossa 

M 3 

32 1 

111 I 

3 ' 


149 5 , 

3 4 

Post-cncoid 

l6 X ' 

30 1 

44 1 



90 3 

3 3 

Tonsil 

9 2 

=3 7 

89 6 

5 ~ 

I - ! 

X27 15 ' 

11 8 

Site not Known 

— - 

2 

2 - 

— - 

— ~ . 

3 ^ 

0 0 

Totals 

58 10 

96 lo 

314 *4 

22 

I 

511 34 

6 7 

Percentage survived 

17 2 

10 4 

4 I 

0 0 

0 0 




A method of estimating the five-year survival rate by companng the mean 
actual survival time in months with the mean expected survival for five years 
of a group of the general population having the same age-sex constitution was 
then explained Expressmg the mean of the actual survival times as a per- 
centage of the mean expected survival times, the results of treatment are shown 
in Table V This method gave a more accurate assessment of the prolongation 

Tabbe V 


ACTUARIAL ESTIMATION OF SURVIVAL 



Stage 1 

Stage 11 

Stage ni 

Radical Surgery with/wjthout X rays 




No 

Mean number of months survived 

5 

5 

22 

25 6 

46 5 

Per cent of Expected 

82 4 

53 6 

Teleradium 




No 

Mean number of months survived 

22 i 

24 

69 

20 4 

n 9 

Per cent of Expected 

68 3 

, 55 4 

X ItAYS 




No 

Mean number of months survived 

25 

2 S 

M4 
ta 9 

34 3 

Per cent of Expected 

Not Treated by Surgery or RADioTKERAyy 

Mean number of months survived 

Per cent of Expected 

44 9 

No 

38 7 

AU stages 

67 

7 8 

15 3 
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of life by treatment than the crude survival rate, as it took account of deaths 
from other causes than cancer during the period of observation. 

Mr. V. F. Lambert said that in Manchester, judged by the five-year 
survival rate, their results were terribly distressing. The best results they had 
actually obtained were in post-cricoid carcinoma, using the specialized 
technique of the bougie and the radium collar. But taking loo cases of post- 
cricoid carcinoma alone the five-year survivals were only 7 per cent. The 
picture was very depressing, and he was particularly happy to think that his 
surgical colleagues that day had given them new hope that by improving their 
study of technique they might at any rate approach the figures which the 
radiation people had already reached. 
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OTOSCLEROSIS IN CHILDHOOD 

Bj WILLIAM MCKENZIF (London) 

Otosclerosis m childhood is unusual, but it is not rare At the Deafness 
Clinic of the Middlesex Hospital eight patients of a total of 300 suffenng 
from otosclerosis gave a history of deafness before the age of fifteen 

Guild^ has sho^vn that m 589 normal subjects, 44 had a focus of 
otosclerosis in the temporal bone, and of these four were under fifteen 
years of age 

In his original paper, Guild draws a distmction between histological 
and clinical otosclerosis, but there is probably a fixed relationship between 
these two conditions 

If this relationship is granted, the proportion of cases with clinical 
otosclerosis who are under fifteen years of age wU correspond with the 
proportion Guild found with histological otosclerosis Taking his 
figures therefore, of four in 44 cases, or roughly 9 per cent , we should 
expect 27 of our 300 deaf patients to have dated their affliction from 
childhood 

That we have only eight is due perhaps to the difficulty of diagnosis 
Repeated examinations over a penod of years may be necessary before 
the diagnosis of otosclerosis can be made in childhood, and this is not 
possible in a busy clinic 

Diagnosis 

Everyone who examines children for deafness knows how difficult 
it is to make a diagnosis Indeed the younger the child, the more 
difficult is it to be sure that he is deaf at all 

We were fortunate that deafness was the complaint in all three of the 
cases recorded, but usually the parents complain of disobedience and 
inattention in their child rather than deafness 

The child will not, of course, complain of deafness, presumabl} 
because he cannot remember hearing well and so has no standard of 
comparison 
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The history depends on the accuracy of the parents’ observation, 
and there is no question which can be put to the child which is likely 
to produce a helpful answer. 

A family history of deafness may suggest otosclerosis but it can do 
no more, while a story of repeated deafness with colds is so often due 
to infected adenoids in childhood that it is no evidence of otosclerosis. 

A child who has been noticeably deaf for some years, and who has 
become deafer without earache or otorrhoea, should he suspected of 
otosclerosis, for profound deafness is unusual in a nasopharyngeal 
infection, and perceptive deafness does not increase steadily. 

Examination : While the history is taken from the mother, the child 
should be watched. After a few minutes, it wU be clear whether he can 
hear ordinary conversation or not. If he can hear, he toU listen to 
something his elders say, and show quite clearly that he is hstening, 
even if the bulk of the conversation is too boring to be worth attention. 

At this point, a few simple questions can be asked the child, such as 
" How old are you ? ” and “ Where do you live ? ” 

A child who speaks normally, and more, who speaks wth a local 
accent, has not been deaf in infancy when it has learnt to speak. There- 
fore, by this test alone the majority of cases of perceptive deafness can 
be excluded. 

Examination of the ears may show no change, or the drums may be 
indrawn. 

The nose and throat may show signs of chronic infection, but it must 
be remembered that a child who is deaf from otosclerosis may have 
infection of the tonsils and adenoids as well. 

The success of more formal tests of hearing depends on the age. 
Under seven years, accurate tuning fork tests are not possible, and we 
have not been able to make a diagnosis of otosclerosis before this age. 

A negative Rinne for 256 and 512 cycle tuning forks on several 
occasions, with a profound loss of hearing, should suggest otosclerosis, 
especially if the tuning forks are heard normally in the centre of the 
forehead. 

A valve amplifier is a great help in diagnosis, but it must be used 
carefully. Deaf children are natural lip-readers, and when any test of 
hearing is made, the lips of the speaker must be hidden. However, if a 
child who is deaf to ordinary conversation speaks normally, and can 
understand speech with a valve amplifier, the diagnosis is a conductive 
deafness. 

AnMograph : The air conduction audiograph in the children whose 
case histories are recorded, shows a characteristic curve. The loss is 
greater than is found usually in deafness from adenoids, and the shape 
corresponds to that which may be expected in young people with 
otosclerosis. 
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The bone conduction audiograph is, of course, not so reliable, but the 
good heanng in each case suggested a conductive deafness. 

Removal of adenoids Diagnosis of otosclerosis is so difficult in a 
child, that the distinction from middle ear deafness due to adenoids ma} 
be impossible In all our cases the postnasal space was examined and 
adenoids removed in the course of the investigations 

Observation Repeated audiographs at intervals of three months may 
make the diagnosis clear Deafness from adenoids is not likely to become 
profound, and it may disappear spontaneously, while deafness from 
otosclerosis will either remain the same or increase, it will not improve 

Difierential Diagnosis 

Adenoids Something has been said of this already, and it is certainly 
easier to diagnose deafness from adenoids than deafness from otosclerosis 
In the first place the deafness is less The speaking voice is heard at a 
distance of a foot from the ear at least, ivhile the normal distance is 



Left = O 

Fig I 

T H Deafness due to adenoids 

twenty feet When the deafness is greater there is nearly always a recent 
acute infection to e's.plam it 

The air conduction audiograph is of the shape shown above (Fig. i) 
The loss IS seldom more than 35 D.B at any frequency and the loss for 
heanng to high notes is equal to the loss to low notes, if it is not greater 
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Finally, removal of adenoids -will restore the hearing within a month 
or six weeks (Fig. 2). 

Examination of the nasophar5mx with a mirror is often difficult 
in a child, and may be impossible, so that if there is any doubt about 


2396 S792 1158^ 

FREQUENCY 128 256 512 1024- 2048 4096 S/92 



Right = X 
Left = O 


Fig. 2. 

T.H. Hearing four weeks after removal of adenoids. 



Right = X 
Left = O 


Fig. 3. 

L.H., aged six. Perceptive deafness. 
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adenoid infection, the nasopharynx must be examined under an 
anesthetic 

Perceptive deafness Otosclerosis is seldom seen in children who are 
deaf enough to need a special school The tests for perceptive deafness 
by tuning forks and the valve amplifier hearing aid should make the 
differential diagnosis clear, although in most cases altered speech typical 
of an inner ear lesion ^vill suggest the true cause of the deafness 

Below IS the audiograph of a child of six who had been watched for 
some time, as otosclerosis was thought to be a possibihty (Fig 3) 

She w'as referred to Mr Terence Cawthorne, who kindly examined her, 
and considered that the deafness was of an inner ear type A letter from 
the child’s mother to say that she had suffered from rubella in the early 
months of pregnancy confirmed this diagnosis 

Treatment 

Our cases have been treated by fenestration, and the hearing has 
improved in each case, although it is too early to say whether this 
improvement will last 

The difficult decision about fenestration must be taken by the parents 
and the otologist, and our advice m each case was for operation An 
adult must make his owm decision about fenestration, after learning the 
facts, but a child has so little to lose that operation is justifiable if there 
IS a chance of success The most formidable obstacle in an adult, namely 
disappointment, does not anse, because it is not possible to explain the 
operation to a child, however difficult may be the decision for his parents 
However, if operation is not undertaken, the child must be watched 
at school, and referred to a class for the deaf if necessary 

The importance of learning to Iipread should be impressed on the 
parents whether fenestration is contemplated or not 

Casf Histories 

J C , a girl of II, was referred to Mr J P Monkhouse at the Middlesex 
Hospital on Apnl 3rd, 1947, with a history of deafness in the left ear noticed 
after a rocket explosion two years before There was no family history of 
deafness, and no history of earache or otorrhcea 

The child was obviously deaf to ordinary conversation 
Both drums were indrawn the left drum showed some thmnmg 
posteriorly 

The quiet conversational voice was heard at 6 inches only from either ear, 
the normal being 20 feet The Rinne test wnth the 256 cycle tumng fork was 
negative on both sides, and bone conduction with the same fork was normal 
The throat was normal, but there was mucus in both nostnis The post 
nasal space was not seen X ray of the sinuses was normal 

On April 2ist she ivas admitted for removal of tonsils and adenoids and 
inflation of the Eustachian tubes There was no improvement in hearing 
afterwards but it was noted that she heard 80 per cent of speech at a normal 
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distance wth a valve amplifier hearing aid. She was referred to Mr. Terence 
Carvthome at the National Hospital for Nervous Diseases, and he considered 
that the deafness was of a pure conductive type, and that the child was suitable 
for fenestration. 

On March 3rd, 1948, Mr. J. P. Monkhouse explored the left ear and found 
the stapes fixed. The fenestration operation was completed and she was 
discharged from hospital three weeks later. The fistula sign was positive at 



Right = X 

Left = O , 

, Fig. 4. 

J.C., before operation (left and right ear). 

the first dressing. The audiographs below show the hearing by air conduction 
before operation and three months after operation. The' mastoid cavity 
when seen on July ist, was still discharging slightly. 

A.T., aged ii, was brought to Mr. C. P. Wilson’s clinic at the iliddlesex 
Hospital on September 24th, 1946, tvith the complaint of deafness which had 
been noticed since the age of 7, and which had been worse for eleven months. 
She had a history of otorrhoea in both ears six months before, which had lasted 
for a fortnight. 

The tonsils and adenoids had been removed elsewhere in July, 1946, but 
this had not improved her. The child was obviously deaf, although her speech 
was normal, and both eardrums were indrawn. The quiet voice was heard at a 
distance of one foot on each side (normal 20 feet). The Rinne test to the 256 
C3’’cle fork was equivocal on both sides. Absolute bone conduction for 256 
cj'cles was normal. All tuning fork tests were difficult in this child, but she 
heard the 256 cycle fork quite well in the centre of the forehead. 
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The postnasal space contained adenoid remnants, but the X-ray of sinuses 
was normal. On October ist, 1946, she atos admitted for removal of adenoids, 
but this did not improve her. 

On August 8th, 1947, she was referred to Mr. Terence Cawthome at the 
National Hospital, Queen Square, who kindly reported that he could find no 






William McKenzie 

The objection to this account and explanation may be that the 
diagnosis of otosclerosis is still uncertain in these cases, as there is no 
histological proof. 

However, a conductive deafness which is progressive, and for which 
no other cause can be found, is probably otosclerosis, and if the middle 
ear is normal when seen during the fenestration operation, and the stapes 
feels fixed when touched with a probe, no other diagnosis can be made. 

Improvement after fenestration may perhaps be considered a con- 
firmation of the diagnosis, but our experience has not been large enough 
to know what effect fenestration has on other forms of deafness besides 
otosclerosis. 

I must thank Mr. C. P. Wilson and Mr. J. P. Monkhouse for allowing 
me to record these cases, which were under their care. 

I. The case histories of three children wath otosclerosis are recorded. 

• 2. Fenestration has improved the hearing in each case, although it is 
too early to say whether this is permanent. 

3. The difficulties of diagnosis are discussed. 

REFERENCE 

^ Guild, June, 1944, Annals of Otology, p. 246. 
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OBSERVATIONS UPON THE LOUDNESS 
RECRUITMENT PHENOMENON, WITH ESPECIAL 
REFERENCE TO THE DIFFERENTIAL 
DIAGNOSIS OF DISORDERS OF THE INTERNAL 
EAR AND Vlllth NERVE 

ByM R DIX C S HALLPIKE AND J D HOOD (London)* 

(1 rom the Otological Research Unit Medical Research Council The National 
Hospital Queen Square, London) 

Introiuchon — ^The Loudness Recruitment (L R ) phenomenon was 
first descnbed in 1936 by E P Fowler of New York {1936), and its 
occurrence in certain varieties of nerve deafness has since been abundantly 
confirmed (Steinberg and Gardner, 1937 , Huizmg, 1942 , de Brume 
Altes, 1946) 

The phenomenon can be demonstrated most readily when the deafness 
is limited to one ear, and the nature of the phenomenon itself can perhaps 
be best appreciated from the following brief description of the simple test 
procedure needed for its investigation in cases of this kind 

Fig I shows the test procedure being applied 



Fic I 

The subject wears a pair of telephone receivers, each supplied by a 
separate pure-tone audiometer, or preferably by a single audiometer with 
arrangements for independent adjustment of the intensity m the two 

• Read at the Section of Neurology Royal Society of Medicine 
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receivers. The frequency of the sound stimulus is the same in each 
receiver, and the tester switches it alternately from right to left. 

The audiograms of two typical cases of unilateral deafness are shown 
in Fig. 2. 


CONDUCTING DEAFNESS NERVE DEAFNESS 
LEFT EAR LEFT EAR 



^ 125 ■ 8000 125 • 8000 


UEFT ..--^R/GHT — UEFT —x RIGHT 


R L R L 



Case I Case 2 

Fig. 2. — Loudness balance diagrams 
Frequency i.ooo C.P S 


In Case i the deafness is due to a lesion of the conducting mechanism 
of the left middle ear, and in Case 2 to Meniere’s disease affecting the left 
labyrinth. 

The purpose of the test is to ascertain and mark upon the two ladder 
diagrams two series of intensity levels, one for the right ear and one for 
the left, each intensity level for the right ear being connected across the 
diagram with a level for the left ear, found by experiment to give a 
sensation of equal loudness. In each case the test frequency selected is 
1,000 cycles, at which point the audiogram shows a threshold shift for 
the affected ear of 30 db. The test starts with a stimulus of threshold 
intensity at the right ear ; the balancing intensity for the left ear will, of 
course, be 30 db. higher. Successive stimuli, rising in intensity in steps 
of 20 db., are then applied to the right ear and for each level the balancing 
intensity for the left ear is established by trial, the comparison being 
made by switching the stimulus backwards and forwards between the 
two ears. The result obtained in Case i indicates that the loss of sensitivity 
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or deafness of the affected ear, 30 db at threshold, remains constant at 
30 db throughout the entire intensity range 

This finding is an unvarying one in conducting deafness and is 
explicable on the straightforward assumption that the obstruction caused 
by the middle-ear disease to the sound waves on their way to the inner 
ear introduces an attenuation factor, m this case 30 db , which is constant 
at all intensities 

\ very different result is obtained in Case 2 The audiogram is 
substantially the same as in Case i, with a threshold shift at 1,000 cycles 
of 30 db The balancing points at threshold are identical with those of 
Case I, with a 30 db displacement upwards for the left ear On ascending 
the intensity scale, however, it is found that the sensitivity loss or deafness 
of the left ear, 30 db at threshold, becomes progressively less, until at 
80 db equal intensities at the two ears evoke equal loudness responses 
In o'her words, the deafness of the affected ear present at threshold disappears 
at higher intensities, and this in its simplest terms constitutes the phenomenon 
of Loudness Recruitment 

\ more conventional form for the graphic representation of these 



O 20 40 60 80 too 

OEOBCLS 
Fig 3 


Sound intensities in decibels above the normal threshold are plotted 
on the vertical axis for the unaffected ear, and on the honzontal axis for 
the deaf ear Equal loudness levels for the two ears are plotted on these 
charts as a series of points and the line AB passing through the origin 
connects the points which would be thus obtamed in a normal individual 
CD IS the corresponding line obtained in Case r Here the sensitivity 
loss at threshold of the deaf ear is represented by the displacement of 
the point C along the base hne to the right of the ongm This sensitivity 
loss remains constant at higher mtensities, and the hne CD thus lies 
parallel to AB 

EF IS the corresponding hne obtained in Case 2 As in Case i the 
same sensitivity loss at threshold is represented by the same displacement 
of the point E to the right of the origin At high intensities howe\ er, 
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this sensitivity loss is progressively eliminated, and the line EF approaches 
and finally coincides with the line AB. 

There is general agreement by all who have since investigated the 
L.R. phenomenon that it is absent in deafness due to uncomplicated 
middle-ear disease, so-called conductive deafness. 

On the other hand, it has frequently been demonstrated in a wide 
variety of disorders of the internal ear and cochlear nerve, including 
Meniere's disease, which are collectively described as " nerve deafness ”, 
and it has come, therefore, to be regarded in a somewhat uncertain 
manner as a valuable indication of " nerve deafness ” using the term 
in its widest sense. 

The theoretical basis of the L.R. phenomenon has been discussed by 
Lorente de No and by Fowler (1939). Both adopt an explanation based 
upon certain general principles of neurophysiology and upon certain 
details of the finer structure of the cochlear neurones described earlier 
bj^ the former. According to this explanation — a somewhat complex 
one — the occurrence of the phenomenon might be expected as a natural 
consequence of any pathological process involving a reduction in numbers 
of the neural elements, either of Corti’s organ or of the cochlear nerv'e, 
and the matter is put by Lorente de No (1937) in the following terms ; 

" If a number of hair cells in the ear or a number of fibres in the 
cochlear nerve is missing, the tones wll appear to be weaker in intensity 
when near threshold stimuli are used ; but if the intensity of the tone is 
increased, the more strongly activated hair cells or cochlear fibres will 
be sufficient to saturate, i.e., to excite with the limiting intensity the 
cochlear fibre or the cells of the cochlear nuclei, so that the cerebral cortex 
will receive the same number of impulses per second from both ears and 
will perceive the tone delivered to the diseased ear as strongly as the 
tone delivered to the normal or less affected ear. 

" Thus, it may be said that Fowler’s phenomenon is an immediate 
consequence of the anatomy and physiology of the nervous system, and 
that, in fact, it must be pathognomonic of neural deafness.” 

The phenomenon of recruitment, or the variable type of deafness as 
they call it, is also discussed by Stevens and Davis (1938). These 
authors, too, accept the view that the phenomenon is attributable to 
“ a deficiency in the total number of neural elements which normally 
contribute to give a tone loudness ”. 

It must be said of the explanation that its implications are not devoid 
of obscurity. Moreover, in some of the cases in which the phenomenon 
has been found to occur, we seriously lack secure information on the 
nature of the pathological process. It has, therefore, been clear for some 
time that the confirmation of de No’s explanation, and indeed anj'^ 
further developments of theory, must await a great deal of additional 
factual information. De Bruine-Altes (1946), in her recent monograph, 
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has stressed very pertinently the particular need for further studies in 
which the results of L R phenomenon tests are more closely correlated 
with more exact information upon the underlying anatomical changes in 
the cochlea and cochlear neural pathways 

In the present study, therefore, we have endeavoured to throw more 
light upon the mechanism of the L R phenomenon by means of a detailed 
clinical study, including full investigation of the phenomenon in a number 
of patients referred to us by our colleagues at Queen Square and elsewhere 
suffenng from two different and clearly defined vaneties of hearing 
disorder, of which our knowledge both of the clinical features and morbid 
anatomy can now be regarded as considerable The two disorders are 
Meniere’s disease and degeneration of the Vlllth nerve due to neuro- 
fibroma of the nerve and to other space-occup5ung lesions of the 
cerebello-pontme angle 

It was considered that the choice of these two disorders was likely 
to be particularly illuminating since m the one, Meniere’s disease, the 
primary lesion we now know to affect the endolymph system of 
the cochlea ivith its contained cochlear end-organs, while m the other, 
the primary lesion is of the cochlear nerve fibres within the mternal 
auditory meatus 

Some further details may be given at this point of these anatomical 
changes and their correlated symptomatology 

Meniere's Disease — Fig 4 shows the histological condition of the 
cochleae m a case of Meniere’s disease 

The subject, a man of 46, had suffered for four years from paroxysmal 
attacks of vertigo with deafness and tinnitus of the nght ear Otological 
examination revealed a severe perceptive deafness on the nght side, 
and a defect in the right calonc responses The tympanic membranes 
were normal and there were no other abnormalities m the central nervous 
system The patient died of acute lymphatic leukaemia 

Fig 4A shows the cochlea of the unaffected ear (left) and Fig 4B the 
cochlea of the affected ear (nght) 

In Fig 4A, the normal position of Reissner’s membrane will be noted 
(arrows) Corti’s organ appears normal 

The apparent disappearance of Reissners membrane m Fig 4B has 
been brought about by the maximal distension of the scala media, which 
has thrust the membrane back upon the bony wall of the scala vestibuh 
and caused its herniation through the helicotrema Arrows indicate the 
new position of the membrane It should be noted, however, that the 
cells of the spiral ganglion appear quite normal m number and structure 
Further, there is no apparent reduction in number of the cochlear nerve 
fibres in the modiolus, or m the osseous spiral lamina 

Figs 5A and B show the organ of Corti of the two ears That of the 
left ear. Fig 5A, is fairly well preserved, and presents a normal appearance 
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The cell outlines are well demarcated, and the cell nuclei are clearly 
differentiated. 

It should be noted, however, that as usual in preparations of the 
human cochlea the technical difficulties of fixation make it impossible 
to discern any details of the hair cells. 

In the affected ear. Fig. 5B, marked changes are to be seen in Corti’s 
organ. The cell mass is compressed, the cell outlines obscured and the 
staining differentiation between nuclei and cytoplasm virtually 
extinguished. 

This type of pathological change in the cochlea was first described by 
Hallpike and Cairns (1938) in two clinically characteristic cases of 
Meniere’s disease. Since then, histological studies have been possible 
in three further cases, in one instance in collaboration with A. J. Wright 
(1940), and in a second with T, E. Cawthorne (1947). 

The findings in a third case have not yet been published. 

In addition to these, a number of other histological examinations have 
been carried out elsewhere (RoUin, 1940 ; Lindsay, 1942 ; Altmann and 
Fowler, 1943) in a number of subjects presenting the characteristic 
clinical features of Meniere’s disease. 

Whilst in all of these the presence of an endolymphatic dilatation has 
been established, reports have varied on the condition of Corti’s organ. 
In two of our own series it has appeared normal, and this has also been 
the finding in the majority of cases reported upon elsewhere. In no less 
than 3 of our 5 cases, however, Corti’s organ has presented abnormalities 
of the type described. These abnormalities are so striking in character 
that it would appear inevitable that they should be regarded as being 
distinctive of Meniere’s disease in certain of its phases. That they are 
found sometimes and not always only means, as we see it, that they 
represent a transient and reversible reaction on the part of the hair cells 
to the chemico-physical disturbance which goes with the gross distension 
of the endolymph system. It seems quite reasonable that this dis- 
turbance should be phasic in character, so matching the clinical course 
of the disease, and it is natural, too, that the morphological changes in 
the hair cells should vary at the same time. It follows, that whether 
these changes are revealed in any given case or not must be largely a 
matter of chance, depending upon the phase of the disease at the time of 
death. 

Although these morphological changes may be largely reversible, 
and may in fact appear to be absent at death, it does not follow that a 
corresponding reversal need be expected of the functional loss, and, 
indeed, the fact that the deafness in Meniere’s disease persists between 
its active phases can only be taken to mean that while the disorder of 
structure is apparently reversible, the disorder of function is not. The 
statement that the structural disorder in Meniere’s disease is apparently 
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(Figs 4 and 5 are reproduced by permission of the Eilitor Tit Annals of Ololo y hhtnolo;,y and Laryngology ) 
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Fig 6. — X 310 

(Reproduced irom Schafer’s ‘ Essentnls of Histology” b\ permission of Messrs Longmans, Green & Co.) 
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Fig qa. — x 200 Neurofibroma of the human Fig. 9b. — x 50. Degeneration following intra- 
Vmth nerve cranial section of the Vlllth nerve of the cat. 
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reversible requires some amplification in view of the well known technical 
difficulties which beset the histological study of the human organ of Corti 
Its post-mortem disintegration is rapid, and fixation difficult, and the 
resultmg histological picture is, therefore, aluays an imperfect 
representation of the ongmal 

This point will be made clearer from an examination of Fig 6 and its 
companson with Fig 5A Fig 6 shows the organ of Corti in a cat, 
well fixed by an intra-vitam injection technique Every detad of the hair 
cells and their associated membranes is well shown 

In human material, however, of which Fig 5A is a good representative 
sample, nothing like this degree of preservation is possible The hair 
cells are seldom well defined, and such features as the nerve fibres crossing 
the tunnel of Corti are never to be seen This means, inevitably, that 
changes m the human hair cells, morphologically slight but functionally 
vital, which are likely to be responsible for the deafness dunng the 
negative phases of Meniere’s disease, will never be demonstrable by 
histological means 

For this reason, although no definite abnormalities can be recognized 
in Corti’s organ in some cases of Meniere’s disease, we feel it to be very 
likely that such changes are present and obscured only by the limitations 
of histological technique 

To sum up the structural changes found in Meniere’s disease, we can 
say that these are limited to Corti’s organ, but the nerve fibres and cells 
of the spiral ganglion are normal 

Degeneration of the Vlllth nerve due to neurofibroma, etc — Interruption 
of the cochlear nerve fibres central to tbe spiral ganglion, whether caused 
by pressure from a tumour or by surgical section, leads, in contravention 
of the Wallerian law, to degeneration of the nerve fibres and ganglion 
cells penpheral to the point of interruption (Witmaack, 1911 , Kaida, 
1931 , Hallpike and Rawdon-Smith, 1934) 

Fig 7 shows a honzontal section through the cochlea of a patient 
with a high degree of deafness and a complete loss of the calonc responses 
resulting from a neurofibroma of the Vlllth nerve The tumour is seen 
filling the meatus, and the fibres of the Vlllth nerve are lost to view 
The mam peripheral effect of this tumour is a gross reduction m the 
number of nerve fibres themselves and of the cells of the spiral ganglion 
Indeed, very few cells of the ganglion remain while the nerve canal 
of the osseous spiral lamina is virtually empty 

Corti s organ, however, is substantially normal and this is character- 
istically the case unless the tumour has mvolved the cochlear blood 
supply These cochlear changes in Vlllth nerve tumours closely 
resemble in their essentials those which follow an operative section of any 
mammalian Vlllth nerve Fig 8 shows the cochlea of a cat twelve 
weeks after an intracranial section of the Vlllth nerve It shows again 
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were able to find the cases, we owe to the good offices of a number of 
our colleagues both at Queen Square and elsewhere who have kindly 
referred their cases to us, and to whom we are greatly indebted. 

In the majority of these 20 cases, tuning fork tests showed the typical 
findings of nerve deafness, reduced bone conduction with a positive 
Rinne. Bone conduction was, in fact, reduced in all, but in a few the 
Rinne test was definitely negative in spite of careful masking of the 
opposite ear. 

The results of the loudness balance tests in 14 cases of this group were 
constant in showing a complete absence of recruitment. 

Fig. II shows the test results in 3 characteristic cases, together with 


Vlllth Nerve Degeneration 

CASE / CASE 2. CASE 3. 
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Fig. II. — Loudness balance diagrams. Frequency i,ooo C.P.S. 
their audiograms. It will be seen that in all 3 the sensitivity loss of the 
affected ear at threshold is inaintained at all intensity levels. In the 
remaining 6 cases of this group a slight amount of recruitment was present. 
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In some of these there was found a fixed upper loudness limit in the 
affected ear. That is to say, loudness appeared to increase in the affected 
ear up to a certain intensity level, and thereafter to increase no more. 
This phenomenon is shown in the second case of Fig. 12. Tests at 
other frequencies than 1,000 cycles yielded comparable results. 
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Showing slight recruitment Showing loudness saturation 
at frequency 1,000 CPS at frequency 4.000 CPS 
Fig 12 — Loudness balance diagrams 


Summary of Experimental Findings 
Loudness recruitment was present and complete in all of 30 cases of 
Meniere's disease, a primaiy affection of Corti's organ. In 20 cases of 
degeneration of the Vlllth nerve, due to pressure or infiltration by 
tumours, Loudness Recruitment was completely absent in 14. In the 
remaining 6 cases slight recruitment was present. 

It would appear, therefore, that in this condition, an example par 
excellence of nerve deafness, Loudness Recruitment hitherto described as being 



M. R. Dix, C. S. Hallpike, J. D. Hood 

uniquely distinctive of nerve deafness is characteristically not present at all. 
Instead, we have a type of response which is identical with that found in 
middle-ear deafness. 


Discussion 

From the viewpoint of practical oto-neurology, the experimental 
results described make it clear that in the loudness balance test we have 
at our disposal a test procedure which should prove of great value in 
making clear the difficult and important distinction between end-organ 
deafness and nerve-fibre deafness. It seems likely, too, that the findings 
will prove to have a bearing upon a number of problems of auditory 
theory. The finding that the recruitment phenomenon is an unvarjdng 
occurrence in Meniere's disease, a disorder of the end-organ of hearing, 
appears to be related in an interesting way to the recent experimental 
work of Pumphrey and Gold (1948). According to Gold’s theory, based 
upon this work, the microphonic potentials of the cochlea arise somewhere 
in Corti’s organ and play a vital part in determining both its sensitivity 
and frequency selectivity. We should, therefore, certainlj^ expect that 
a disorder of this microphonic mechanism, i.e., Corti’s organ, would lead 
to deafness and to certain disorders of pitch sense, i.e., paracusis 
dysharmonica, well known to be characteristic of Meniere’s disease. 
It is pertinent to recall that the very nature of the recruitment 
phenomenon corresponds very well with a type of derangement well 
kno^vn in certain microphones. Thus a carbon microphone in good 
order }delds an electric response which is linear over a unde range of 
sound pressures. In a faulty microphone of this kind, however, the 
response at low sound pressures may be very defective, while approxi- 
mating at high pressures to something nearer its normal value. It is 
clear that this variety of non-linearit3'^ in the response of a faulty micro- 
phone reproduces in essentials the characteristic of the Loudness Recruit- 
ment phenomenon, and it seems possible, therefore, that Gold’s theor}'" 
of the cochlear mechanism may provide us with a clearer explanation 
than any at present available of the occurrence of the Loudness 
Recruitment phenomenon in Meniere’s disease. 

The finding that recruitment is characteristically absent in cases of 
Vlllth nerve tumour has been a very surprising one. Clearly it con- 
troverts decisively the theory of its neurological mechanism advanced b}- 
Lorente de No and Fowler. It would seem quite possible, however, 
to explain this finding in a different and more simple way if the followdng 
assumptions be made : first, that the nerve degeneration engendered by 
tumour pressure or infiltration is an evenly diffused one with a definite 
fibre survival rate ; secondly, that the relationship between stimulus 
intensity and loudness sensation depends upon a simple type of formula 
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governing the numencal increase of active cochlear nerve fibres which 
accompanies each ascending step of the loudness scale 
Such a formula may be outhned as follows 
Loudvess / Sound Intensity 



Fig 13 — Distinguishable loudness 
steps (each step corresponds to an 
intensity increase of about i37o) 

The intensity range on the scale shown in Fig 13 lies between four 
and five bels above the threshold of heanng for a tone of 1,000 cycles, 
that is to say, it covers the middle range of audible intensity for this 
frequency, and the total intensity change of i bel between the top and 
bottom of the scale is a tenfold one Between these points there are 
twenty ]ust distinguishable increments of loudness, each corresponding 
to an intensity increment of about 13 per cent , this being the so-called 
Weber fraction, and according to the data of Shower and Biddulph (1931) 
the value of this fraction for frequencies between 1,000 and 4,000 cycles 
approMmates very closely to the value given, i e , 13 per cent for a great 
part of the loudness scale 

Concerning the manner in which the steps on this loudness scale are 
related to the number of active nerve fibres, no precise quantitative 
details are known We have, however, available a vanety of well-known 
data derived from the electro-physiological recording of cochlear action 
potentials and from expenments on masking and auditory fatigue, which 
all indicate that as stimulus intensity is increased there occurs a spatial 
spread within the cochlea, with progressive activation of additional 
nerve fibres 
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It is suggested that our present experimental finding, i.e., that Loudness 
Recruitment is absent in diffuse degeneration of the Vlllth nerve, would be 
adequately explained upon the following simple hypothesis : that each step 
on the loudness scale shown in Fig. 13 corresponds to a definite fractional 
increase in the number of activated cochlear nerve fibres. The manner in 
which this hypothesis might be applied to the working of the normal and 
degenerate cochlear nerves is shown schematically in Fig. 14. 
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This represents the fibres of two cochlear nerves arranged in linear 
fashion as they lie in the osseous .spiral lamina of the cochlea. 

The lower set of fibres is that of a normal nerve, while the upper set 
is that of a degenerate nerve. The degeneration is diffuse, and the long 
strokes indicate the surrdving fibres. The survival rate is one in ten. 
The small bracket “ A ” is taken to indicate the number of fibres 
stimulated by a sound stimulus of intensity i bel above threshold. The 
number of fibres is conveniently taken as ten. This stimulus exceeds by 
tenfold the threshold intensity. Correspondingly, stimulus intensities 
of two and three bels exceed it by one hundred- and one thousand-fold. 
Now, it is supposed that such changes of stimulus intensity involve 
corresponding changes in the number of active nerve fibres. This means, 
in the case of the normal nerve, that the 2 bel stimulus will activate 
100 fibres and the 3 bel stimulus 1,000 fibres. 

Tt rvill be noted that the loudness sensation elicited in the normal 
by the i bel stimulus arises from 10 fibres, and to match this 
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sensation m the degenerate nerve. lo active fibres will also be required 
It is clear that with a fibre survival rate of one in ten, a a bel stimulus 
will be required to bnng these into action In other words, a tenfold 
intensity increment, i bel, is required to compensate for this particular 
degree of nerve degeneration 

With a stimulus intensity of 2 bels, it will be seen that 100 fibres are 
activated m the normal nerve To activate the same number in the 
degenerate nerve, we require again a tenfold mcrease of stimulus intensity, 
1 e , a 3 bel stimulus, and it follows that the same rule will apply as we 
go further up the intensity scale In other words, given a constant fibre 
survival rate m the degenerate nerve, this would be compensated by a 
constant fractional increment of stimulus intensity at all points of the 
intensity scale 

This argument, therefore, leads us to expect that the sensitivity loss, 
or deafness of the affected ear in a case of diffuse degeneration of the 
Vlllth nerve, would be constant throughout the intensity range In 
fact, the Loudness Recruitment phenomenon would be absent in 
accordance with our own experimental findings 

It IS necessary to add two amendments to this general statement of 
theory 

It IS unlikely to apply at low intensity levels near threshold, where 
the sensitivity of the ear to small intensity differences is changing rapidly 
At high levels too, it would seem inevitable that a saturation point would 
be reached very soon in the case of the degenerate nerve, above which 
no further increase of loudness perception would be obtainable 

This latter point is in good agreement iwth the finding in some of our 
cases of a fixed upper limit of loudness in the affected ear 

The highly schematic character of our hypothesis need not be stressed 
It would indeed appear evident that loudness gradmg depends upon a 
grading not only of fibre numbers but of discharge frequency in the fibres 
themselves, the resultant bemg a grading of the total number of nerve 
impulses reaching the cochlear centres per unit time While this may be 
the case, it is doubtful whether it would seriously affect the general 
validity of our hypothesis 

Thus, while a certain degree of nerve degeneration may lead to a 
definite fractional decrease in the number of cochlear fibres activated by a 
sound stimulus of given intensity it is hkely, also, to lead to a definite 
fractional decrease m the discharge frequency of these surviving fibres 
and the combination of these two effects ivill result m a fixed fractional 
decrease in the total number of action potentials reaching the cochlear 
centres per unit time 

This decrease will be compensated and loudness loss restored m the 
manner of our expenmental findings by a fixed fractional mcrease of 
stimulus intensity over a wide range of the intensity scale 
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Summary 

Loudness balance tests were carried out in : 

{a) 30 cases of unilateral deafness due to Meniere’s disease. 

{b) 20 cases of degeneration of the Vlllth nerve, due to neurofibroma 
of the Vlllth nerve and other varieties of space-occupying lesions of the 
cerebello-pontine angle. 

Results. — Loudness Recruitment was found to be present and complete 
in all 30 cases of Meniere’s disease. ^ 

Loudness Recruitment was found to be absent in 14 of the 20 cases 
of Vlllth nerve degeneration. In the remaining 6 cases it was present 
but incomplete. 

Loudness Recruitment was thus shown to be characteristically 
present in a disorder of the end-organ of hearing and to be character- 
istically absent in a disorder of the cochlear nerve fibres. 

This latter finding sharply controverts existing views upon the 
neurological mechanism of recruitment. The practical and theoretical 
significance of the experimental results is discussed. New hypotheses 
are advanced in explanatioh of these results and are based upon recent 
experimental work on the physiology of hearing and upon the known 
pathology of the cochlea and Vlllth nerve. 
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The Frog s tympanic membrane is homologous with the reptiles It is not 

The mammalian tympanic membrane has evolved by direct 

extension of a reptilian tympanic membrane It has not 

It IS not my intention to discuss the relative ments of the two theories 
m this present article That must be delayed until the wnter s theory 
has been published in full It is my purpose in this short note to drav 
attention to certain errors of fact in Dr Geme s article — not out of any 
desire to score debating points — ^but because the discussion will throw 
light on what I believe to be the basic weakness of the orthodox theory 
The latter is based almost exclusively on evidence dravm from 
palseontology and from ontogeny 

Practically no regard is paid to the functional aspects of the problem 
Changes are postulated dunng the course of evolution without any real 


This article and the following one are to some extent complementary — Ed 

687 








A. Tumarkin 


consideration of their functional implications. To take a case in point, 
it is believed that a tympanic membrane was present in the earliest 
amphibia. The evidence for this belief is purely palaeontological — ^that 
is to say the fossils in question show a notch between tabular and 
squamosal. It is true that in some cases the columella (i.e., the stapes) 
appears to point towards this so-called otic notch but in actual fact the 
main attachment of the columella was to the quadrate bone. 

Thus the evidence for a tympanic membrane in these early amphibia 
is of the most flimsy nature and completely ignores the functional aspect 
to which I have drawn attention elsewhere. 

The fact is that these animals did not possess an oval window. Now on 
physical grounds it can be shown that in the absence of an oval window 
a tympanic membrane would be completely useless. In the writer’s 
opinion the tympanic membrane was a very late development in the 
evolution of the middle ear. Evidence could be adduced from many 
sources to support that thesis but that would lead us far afield. I 
merely quote this example to show the danger of concentrating entirely 
on palaeontological and embryological evidence. 

This pre-occupation with the tympanic membrane is indeed a funda- 
mental weakness. It leads to an almost complete disregard of all other 
modes of hearing. I have described in terrestrial vertebrates at least 
six different middle-ear mechanisms — only two of which boasted a 
tympanic membrane. It is true that the other four are comparatively- 
crude structures — ^nevertheless biologically they must be regarded in 
exactly the same way as the two classical mechanisms. All six represent 
different solutions of the mechanical problem which confronted the 
primitive amphibia when first they floundered on to dry land — the 
problem of picking up acoustic vibrations. 

Orthodox theory concerns itself only with two mechanisms, each 
boasting a tympanic membrane, i.e. the reptilian type subserved by a 
single ossicle (usually called the columella) and the familiar triple ossicle 
mechanism of the mammal. All other mechanisms are either ignored or 
dismissed as degenerate. 

In the writer’s opinion the phylogeny of the mammahan ossicles 
cannot be discussed as an independent problem. It is essential to take 
account of all the other auditory mechanisms. Only thus is it possible 
to avoid the many errors which are inherent in the orthodox theory. 

Dr. Gerrie for instance states that “ A tympanic cavity is exhibited 
by all living reptiles with the exception of snakes.” That is far from 
correct as mil be shown by a simple enumeration of the man)^ other 
types which also do not possess a tympanic membrane. 

The Amphisbaenids use the floor of the bucco pharynx as a means of 
picking up vibrations. A tiny conical stapes is connected to a long 
stylus which runs in the floor of the mouth as far as the submaxillary 
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gland This stylus is denved from the hyoid I call this vestibulo 
hyoid heanng because the stapes stretches from the vestibule to the 
hyoid There is no tympanic membrane and no middle ear cavity 
In snakes the stapes runs to the quadrate The reptilian jaw hmges 
on the articulo quadrate joint and therefore snakes hear by pickmg up 
vibrations with their lower jaws This (VQ) vestibulo-quadrate system 
is a crude bone conducting mechanism — ^but it is not confined entirely to 
snakes Many Agamid and Iguamd lizards and also the Chameleonsuse 
vestibulo quadrate heanng The extinct cotylosaurs, pelycosaurs and 
therapsids also used this mechanism Lastly, Sphenodon — the sole 
surviving member of the Rhjmchocephaha has no true tympanic caviti 
either 

Dr Geme goes on to say that the amphibia are in many cases so 
degenerate that only the terrestnal anura have a tymparac cavity The 
implication is that the other amphibia, i e , the urodeles and apoda only 
possess degenerate middle ears That is far from proven Some of 
these animals use VQ heanng, others use what I have called vestibulo 
squamosal heanng (VSq), but no one has ever demonstrated that either 
VQ or VSq is “ degenerate Furthermore the urodeles — m common 
with the anura — possess a remarkable auditory mechanism which I 
call vestibulo scapular (VS) This enables them to pick up vibrations 
from the substrate by means of the forepaw 

This mechanism has nothing whatsoever to do with the hyomandi 
bular (out of which all other auditory mechanisms are denved by 
orthodox morphologists) The vestibulo scapular auditory mechanism 
IS an entity sui genens and no theory can be regarded as adequate which 
fails to recognize and explain its evolution 

Lastly, Dr Geme makes the remarkable statement that Fishes 
being dependent on underwater vibrations for sound perception do not 
possess, and indeed to not require a middle ear ” 

It IS now a hundred years since Weber descnbed the middle ear of the 
ostanophysi ’ A brief account of it appears m this issue, and I have no 
doubt that Dr Geme is well aware of its existence It seems to me that 
the difference between us must reside in the definition of middle ear 
If — as I suspect — Dr Geme means a structure composing a delicate 
tnlaminate drumskin with an ossicular chain lying air borne in a tympanic 
cavity, then certainly fishes do not possess a middle ear Such a deftni 
tion is, however, completely sterile 

From the functional point of view a middle ear is a mechanism which 
enables an animal to pick up vibrations from the environment and 
transmit those vibrations to its inner ear The ostanophysi have m 
fact extremely efficient heanng due to their possession of this middle 
ear mechanism By contrast the non-ostanophysi are much deafer 
This anthropocentric pre-occupation with a tympanic membrane leads 
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Dr. Gerrie to deny a middle ear to the fish and to go even further in 
saying that they “ do not require one I am not quite certain what is 
meant by that statement, but if it means that fishes would not hear 
better if they did possess a middle ear then manifestly it is quite wong. 
There is ample evidence to prove the value of the Weberian system. 
The ostariophysi enjoy an auditory acuity comparable with that of the 
mammals. It is much superior to that of the non-ostariophysi — a 
superiority which is entirely attributable to their possession of a “ middle 
ear ”. 

To sum lip 

1. The orthodox theory of the evolution of the mammalian auditory 
ossicles is not adequate. 

2. It falls into grave errors by its disregard of the functional 
requirements. 

3. It is excessively pre-occupied with the tympanic membrane. 

4. It ignores the valuable evidence to be culled from a study of 
many other types of middle ear — including those of the fish. 

5. It labels as “ degenerate ” many other auditory mechanisms 
which are in fact entirely independent and in no way degenerate. 

In due course I hope to publish an account of an alternative theory 
which will avoid the above errors and yet will be found to explain all the 
evidence on which the orthodox theory is founded. 
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ON THE EVOLUTION OF THE AUDITORY 
PERILYMPHATIC SYSTEM 

A. TUMARKIN (Liverpool) 

The round TOndow may be functionally defined as the distal extremity 
of the perilymphatic duct, the proximal extremity being formed by the 
oval TOndow. In mammals, the peril5unphatic duct (consisting of the 
combined scalae, tympani and vestibuli) is closely applied to the scala 
media. So close indeed is the association that it tends to obscure the 
fact that ontologically and functionally the perilymphatic system is 
entirely different from the endolymphatic system. The latter is 
essentially a specialized portion of the saccule whereas the former develops 
as a loculation in the connective tissue surrounding the primitive 
labyrinth. 

Fig. I shows the relations as envisaged by De Burlet.' He argues, 
quite correctly, that true hearing in the vertebrate does not occur except 
in the presence of a penlymphatic duct. The function of the duct is 




Figs ia and ib — The Development of the Perilymphatic Duct 
Fig IA show's the pnraitive labynnth completely enveloped m connective tissue 
Fig IB shows the modifications associated with the evolution of the auditory function 
At St a soft spot appears in the bony capsule It is partly filled by a plunger An escape 
port develops at A and between them the penljmphatic duct runs Part of the neuro 
epithelium of the saccule become specialized to receive the impact of the penhmphatic 
fluid when sound waves strike St 
Sa:Saccule. U=UtricIe K=Auditory capsule 

fPbolDSraph from Bioloyjcfl/ 1936,10! ii p 235.] 

quite clear. It canalizes the perilymphatic fluid on to the sensitive 
neuro-epithelium and it should be noted that the penlymph undergoes 
mass movement. The distinction between acoustic energy and the energy’ 
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of mass movement has been discussed elsewhere^ and is of fundamental 
importance. It may be brought out more clearly by reference to the 
state of affairs found in the fish. 

Fishes may be divided functionally into the ostariophysi which are 
characterized by the possession of a true organ of hearing and the non- 
ostariophysi which have no such organ. It should, not, however be 
deduced that the non-ostariophysi are completely insensitive to sound 
vibrations. Consider a fish in water in the path of a sound wave. The 
tissues of the animal are, functionally speaking, so simfiiar to the 
surrounding water that for all practical purposes we may assume that the 
sound wave passes through the fish just as it does through each lamina 
of water. We know that each lamina of water, when attacked by the 
sound wave, undergoes a phase of compression followed by a phase 
of rarefaction and then returns to its normal condition, the wave front 
having passed on. Precisely the same chain of events occurs in the fish. 
Every particle of the fish undergoes condensation and rarefaction. It 
might be thought that the bones would re-act differently from the soft 
tissues but actually the physical differences are not large enough to 
invahdate the above argument. In the skin of the fish are touch 
receptors which are responsive to pressure and/or deformation. Providing 
the sound wave is of sufficiently low frequency, it will act as a series of touches 
on these receptors. Thus the fish recognizes sound by means of its skin. 
This function persists in all higher animals including man, and is utilized 
by Gault and his SchooP for the education of deaf children. Remark- 
able claims have been made as to the efficiency of this vibro-tactile 
sense. They need not concern us here. It \vill suffice to note the 
existence of the function, which we label Mechanism No. i. 

Returning to the fish, we note that in the labyrinth, more precisely 
in the maculi of the saccule and utricle, speciahzed touch organs exist 
which have been seconded for the purpose of responding to gravity. 
They still possess the primitive sensitivity to pressure and so behave 
precisely as the touch receptors in the skin. In addition, however, they 
are provided with oto-conia and it is clear that in the process of vibration 
the massive oto-conia ^viIl tend to lag behind the movements of the 
supporting neuro-epithelium. The action \wll be something like that of 
the clapper of a bell. Thus it is that the undifferentiated saccule possesses 
the power of responding to sounds of low frequency. This is Mechanism 
No. 2. In a way the oto-conium might be regarded as a primitive type 
of middle ear mechanism, but leaving that aside there is no other structure 
in the non-ostariophysi which could be so considered. There is no 
perilymphatic duct and neither oval or round windows are necessary 
for these primitive mechanisms. The essential feature in both is that 
they respond to the sound wave as such. There is no conversion of the 
sound wave into any other form of energy. 
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Fig 2A Fio 2b 

Fic 2K —The Middle Car (Webenan System) of the Ostariopiiysi 
The W'ebenan ossicles are black (M I and St) There is no cochlea The saccule S (and 
possibly the lagena L) respond to sound waves brought to them via the perilymphatic 
duct Si (i e the sinus impar) C tr (i e canahs trans\ ersalis) is part of the endolymphatic 
svstem and corresponds to the scaJa media ol the ro^mmalJan eir 

The ossicles are analogous but not homologous with the mammalian ossicles 
The s«im bladder is analogous but not homologous with the mammalnn drumskin 
The sinus impar is analogous but not homologous with the scala tympini plus \estibuli 
The membranous windoiv in the chondrocranium through uhich the sound wa\es reach 
S 1 is analogous to the oval window of the mammal 
Note that the whole labyrinth lies free in the cranial cavity It is not enveloped in bone 
[Pbotoeraph from Cambridge Plul Soc 1936 Vol i* p ] 

Fig 28 — The Auditory End Organ of the Ostariopiiysi 
The whole of the saccule (except the lagena) together with its otolith has been converted 
into an organ of hearing Waves in the Canahs transversus strike the specially moulded 
otolith and set up specific stimulation of the subjacent neuro epithelium 

(Photograph from I?rj !«f 1936 tol it p ' 5 
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Figs. 2A and 2B shows the auditory mechanism of the ostariophysi. 
Sch is a specialized portion of the front of the swim bladder. M is 
the tripus — a triangular ossicle derived from the transverse process of 
the adjacent vertebra. It has three processes. One is attached to 
Sch, another is attached to the vertebral column and the third passes 
forward to join the inter-calarium I. The latter articulates with the 
scaphium St which in its turn joins the claustrum which is a small flake 
of bone lying in a window in the auditory capsule. 



Fig. 3. — IcHTHYosTEGA. A Very Primitive Amphibian. 

Note the distinct otic notch between tabular (t) and squamosal (sq). This animal has no 
oval window. Therefore it had no perilymphatic duct, and no middle ear mechanism. 
Its auditory function was undifferentiated i.e. Mechanisms No. i and No. 2. It certainly 
could not have had a tympanic membrane. Thus the so called otic notch has nothing to 

do with a tympanic membrane. 

[Photograpli from Vertebrate Palaeontology^ A. S. Romer (p. 144), Univ. of Chicago Press.] 

The perilymphatic duct passes forward from that point and the ducts 
of the two sides are j oined together at the sinus impar S.i. This mechanism 
works as follows ; 

Air being very much more compressible than water, the swim bladder 
contracts and expands under the attack of a sound wave very much more 
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violently than a corresponding volume of water would. The resulting 
movements of the wall of the swim bladder are further magnified by the 
action of the tripus which rocks en masse. These mass movements are 
conveyed to the perilymphatic fluid via the intervening ossicles. 
Mechanically this is closely comparable with the mammalian ear in which 
the tympanic membrane picks up the sound energy and converts it into 


oben 



Fig 4 — Tue Peru.ykprktic System iv Fkotfls Wguimeus 
Proteus (the Oltn) is a lowly urodele which inhabits the dark ca\es of Carniola Us 
perilymphatic system is mechanically primitive The distal end of the duct hes within 
the cranial cavity which it enters at the foramen penlymphaticum 
P a — pars amphibiorum — the portion of the saccular neuro-epithehum seconded for 
auditory function 

(Photograph Itoto Ada OMaryng , 1928 ^ VoJ 13, p 159 1 


mass movement in the ossicles, which in their turn set the perilymph 
swinging.* 

The membranous area in the wall of the fish auditory capsule has a 
function identical \vith that of the oval \vindow of the mammal. In 
each case, it enables the mass movements m the conducting structures 
external to the bramcase to be transmitted to the penlymphatic duct 
which has developed within the brain case, and it is clear that in the 
absence of such an oval window the external structures could have no 
possible value. (Pathological closure of this soft spot, such as occurs 
in otosclerosis results m profound deafness.) 


• This close similarity has tempted some writers to argue that the structures are 
homologous That is quite incorrect As noted abo\e. the fish’s ossicles arc derived 
from the transverse process of vertebrae, whilst mammalian ossicles have a quite different 
origin 
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The auditory conducting mechanism can thus be sub-divided into 
three distinct units as follows : 

1. The receiving component, e.g., tympanic membrane or swim 
bladder. 

2. The transmitting chain, i.e., the ossicles. 

3. The terminal component, i.e., the perilymphatic system. 

The mechanism of the fish and the mammal are by no means the only 
ones found in nature. I have elsewhere"* described the following six 
mechanisms : 

(a) Vestibuio-squamosal (found in Urodeles). 

(b) Vestibulo-quadrate (found in snakes and some lizards). 

(c) Vestibulo-scapular (found in Anura). 

(d) Vestibulo-hyoid (found in some lizards). 

(e) Vestibulo-tympanic (found in many reptiles and birds). 

(f) Vestibulo-ossicular (found in mammals). 

These six mechanisms differ very much in respect to the receiving and 
transmitting components but they are all alike in possessing an oval 
window and a perilymphatic duct. However crude and inefficient the 
collecting and transmitting mechanism may be a perilymphatic duct, 
and oval window are always present. The reason for this is quite 
obvious. Hearing, so far as the vertebrates are concerned depends 
on the specialization of a portion of the neuro-epithelium of the saccule. 
This is stimulated by mass movement of the perilymph, i.e.. Mechanism 
No. 3.' 

In the absence of an’ oval window the vibrations of the tympanic 
membrane (or swim bladder) would not reach the perilymphatic duct. 
This would encounter and be dissipated by the whole mass of the 
chondrocranium. This is literally what happens in classical otosclerosis. 
It follows therefore that until the oval window developed, the other 
elements of the auditory conducting mechanism can only have existed — 
if at all — in a most rudimentary form. In particular — the tympanic 
membrane which is characteristic of the most exquisitely perfect and 
recently evolved mechanism — could not possibly have existed before the 
oval window. Comparative anatomy provides us with many examples 
of primitive mechanisms — ^primitive that is to say as regards the receiving 
and transmitting elements — ^but in every case the oval window and 
perilymphatic duct are present. Thus on the basis of both morphological 
and physical evidence we declare that any animal which does not possess 
an oval window cannot have hearing of the type of Mechanism No. 3. 
This dictum is of particular importance in considering the hearing in 
primitive amphibia. 

Fig. 3 shows the skull of Ichthyostega, a very primitive amphibian. 
The notch between the tabular and the squamosal is called the otic 
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notch because it is believed that a tympanic membrane was situated 
thereat. But Ichthyostega does not possess an oval window. Therefore 
it could not have possessed a perilymphatic duct and a fortiori it could 
not have possessed a tympanic membrane. The otic notch — whatever 
its purpose — certainly did not house a tympanic membrane. 

It remains now to consider the round window. Figs. 4, 5 and 6 show 
the perilymphatic duct in a series of animals. We have defined the 
round window as the distal extremity of the perilymphatic duct and on 
the basis of this definition it appears that in Proteus it lies within the 
cranial cavity. This in fact is a very common finding in animals such as 
Proteus which possess very primitive hearing. 

oben 
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Fic 5 — The Pskily-mphatic System of the Frog 
Note that, in addition to the Lagena (of unkno^vn function) the frog possesses two plaques 
of auditory neuro-epithelium, le. Para — Pars amphibiorum and Pfaas — Pars basilaris 
The two ducts unite inside the cranial cavity to form the saccus penlymphaticus which 
then escapes via the jugular foramen. 

(Photograpb from Acta Ofolaryng , 1928 9, Vo? 13, p. 165 J 


The diagrams have in fact been arranged in ascending order of 
efficiency and it is apparent that increasing efficiency is associated with 
a migration of the round window from this primitive situation inside 
the cranial cavity to an intermediate situation on the jugular notch and 
finally on to the tubo-tympanic cleft. The latter situation is only found 
in animals which possess a perfect tjnnpanic membrane. The significance 
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of this migration of the round window is obvious. The efficiency of any 
auditory conducting mechanism is closely related to the Hghtness and 
mobility of the perilymphatic system. In Fig. 4 the thrust of the stapes 
drives the perilymph against the counter resistance of the adjoining 
cerebrospinal fluid. In Fig. 6 the round window has emerged into air 
and the thrust of the perilymph only encounters the impedance of the 
air in the tubo-tympanic cleft. It thus appears that the evolution of 
the auditory conducting jnechanism has been accompanied by a process 
of improvement both in the peripheral and in the central components. 
I have elsewhere shown that primitive animals possessed various types 
of crude receiving and transmitting components and that a long and 
tortuous process of development was necessary before the perfected 



Fig. 6.— The Perilymphatic System in Hemidactylus (A Lizard). 

Note how the ductus perilymphaticus still communicates with the cranial cavity at the 
foramen perilymphaticum but the main escape port is the Fenestra rotunda, opening on 

. to the tubo-tympanic cleft. 

This is — -mechanically — ^the most efficient middle-ear mechanism with an air-borne 
membrane at each end, i.e. Tympanic membrane and membrane of round window. 

[Photograph from Ada Ololaryng., 1928-9, Vol. 13. p. r'4.! 


tympanic membrane with its exquisitely balanced ossicles finally emerged. 
It now appears from this present discussion that a comparable process 
was occurring at the other extremity of the conducting chain and that 
the haU mark of real perfection is the simultaneous possession of air- 
borne membranes at both extremities. i.e., T5Tnpanic membrane proper 
and the secondary tympanic membrane in the round window. 

It should be noted that this argument is based on the tacit assumption 
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that the auditory mechanisms found in lower animals today represent 
stages in the evolution of the middle ear Reasons for this belief have 
been deployed elsewhere Be that as it may, the evidence of palason- 
tology, so far as it is available, does conform to the present argument 
Fig 7 for instance, shows reconstructed casts of the inner ears of certain 
Therapsids The oval window is easily recognized and so are the semi- 
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Fig 7 — Reconstructed Casts or Lahyrinths or Certain Pre Mammalian Reptiles 
Lateral Views or Casts or Ladvrisths oi Gorconopsians A and B Tiierocephalian 
B AND C\ NODONT B 

Drawn from wax models which were reconstructed from sections Not to scale 
A — Gorgonopsian B Cistecephalus zone C — Therocephahan B Tapwocephalus zone 

B — Gorgonopsian A Endolhtodon zone D — Cynodont B horizon uncertain 

Tlie three canals (HSC PVSC and A\SC) show up well with their ampullae {AANT 
APOS and AE\T) 

The Fenestra ovale (FOV) opens on to the recess for the saccule (RSAC) 

The Jugular foramen FJU is shown but there is no evidence of a round window 
The perilymphatic duct must have ended in the cranial cavit\ as in Proteus or on the 
jugular foreman as in the frog 

Photograph from Special I apers Grol Soc of Araenca 1944 So 55 p '7 J 


circular canals and the general cavity of the vestibule but there is no 
evidence of a round window opening externally The presence of an 
oval window indicates that these animals did possess a perilymphatic 
duct, but the distal extremity of that duct, i e , the round window 
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of this migration of the round window is obvious. The efficiency of any 
auditory conducting mechanism is closely related to the lightness and 
mobility of the perilymphatic system. In Fig. 4 the thrust of the stapes 
drives the perilymph against the counter resistance of the adjoining 
cerebrospinal fluid. In Fig. 6 the round window has emerged into air 
and the thrust of the perilymph only encounters the impedance of the 
air in the tubo-tympanic cleft. It thus appears that the evolution of 
the auditory conducting -mechanism has been accompanied by a process 
of improvement both in the peripheral and in the central components. 
I have elsewhere shown that primitive animals possessed various types 
of crude receiving and transmitting components and that a long and 
tortuous process of development was necessary before the perfected 



Fig. 6. — The Perilymphatic System in Hemidactylus (A Lizard). 

Note how the ductus perilymphaticus still communicates with the cranial cavity at the 
foramen perilymphaticum but the main escape port is the Fenestra rotunda, opening on 

. to the tubo-tympanic cleft. 

This is — mechanically — the most efficient middle-ear mechanism rvith an air-borne 
membrane at each end, i e. Tj-mpanic membrane and membrane of round window. 

[Photograph from Acta Otolaryng., 1928-0, Vol. 13, p. 174.] 

tympanic membrane with its exquisitely balanced ossicles finally emerged. 
It now appears from this present discussion that a comparable process 
was occurring at the other extremity of the conducting chain and that 
the hall mark of real perfection is the simultaneous possession of air- 
borne membranes at both extremities, i.e.. Tympanic membrane proper 
and the secondary tympanic membrane in the round window. 

It should be noted that this argument is based on the tacit assumption 
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migration is suggested — the hall mark of a perfect auditory mechanism 
being the existence of an air-bome membrane at both ends 

The otic notch of pnmeval amphibia is discussed The theory that 
it housed a tympanic membrane is shown to be wthout foundation 
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CLINICAL RECORD 

OSTEOMATA OF THE EXTERNAL AUDITORY MEATUS 
A CASE REPORT 

By A. BELAL, M.Ch. (Cairo), Lecturer, E.N.T. (Alexandria) 

The following case of osteoma of the external auditory meatus has been so 
unusually large that I felt it is worth recording. Examination of the literature 
shows that such tumours are usually very rare and small. 

My patient, a male aged 30 years, complained of right-sided deafness which 
started ten years previously and was increasing gradually, this was accompanied 
vdth scanty discharge and the patient became conscious of a mass occluding 
his right ear. He did not complain of pain, headache or tinnitus. On examin- 
ation there was a hard irregular glistening mass protruding out of and 
practically filling the right external auditory meatus looking very much like 
an aural pnlj^p. It was hard and fixed, the covering skin was smooth but 
soaked in thin mucopurulent discharge. The mass was painless on touch and 
the temporomandibular joint was free. Hearing tests showed complete 
absence of air conduction but bone conduction was not affected. The left 
ear, nose and throat showed no abnormality. Radiograms confirmed the 
diagnosis of osteoma of the external auditory meatus but did not define a 
pedicle or the point of origin of the tumour. 

Removal of the tumour was attempted as it was causing the deafness and 
interfering with drainage. Under general anesthesia and through the usual 
post-auricular mastoid incision the mass was completely exposed after chipping 
off the post-meatal wall and the neighbouring part of the mastoid cortex. 
Dislocation of the membranous meatus from the bony one was not sufficient 
and that is why I thought of removing a part of the bony posterior meatal 
wall together with the adjoining mastoid cortex. This last step actually gave 
me a very good exposure and made it possible to remove such a big mass more 
easily and thoroughly than ivith omitting it. The mass was found to be 
attached by a broad base to the antero-superior comer of the bony external 
auditory meatus. The soft tissues were put back in place and meatal examin- 
ation revealed a central perforation of the drum-membrane. The operation 
wound was stitched up leaving a small drain at its lower end. The raw surface 
in the meatal wall was covered by a pack of gauze saturated with penicillin- 
sulphadiazine emulsion. With anti-bacterial chemotherapy and repeated 
intrameatal dressings vdth the stated emulsion the ear discharge stopped 
completely after two weeks and the perforation healed in about a month and 
thus a wide health};^ meatus was obtained. Hearing was restored to normal 
limits six weeks after operation. 

Histological!}? the mass revealed a bony tumour of ivory nature. Osteo- 
mata in this region are ivory in type as they arise in relation to membrane bone 
from which all the bony external auditory meatus is embryologically developed. 
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It is worthy to note that the site of attachment of the mass is closely related 
to the centre of ossification of the squamous part of the temporal bone. 

A picture of the patient showng the mass in place before operation (Fig. i) 
and his picture after operation (Fig. 2) as well as a microphotograph of the 
histological picture (Fig. 3) and a diagrammatic drawing of the mass in natural 
size (Fig. 4). There are no X-ray photos. 

I like to express my deepest thanks to my colleagues of the X-ray and 
pathological department for their co-operation. 



Fig. IV. 

Diagrammatic picture of the tumour — natural size 



SOCIETIES’ PROCEEDINGS 

THE SCOTTISH OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 

Proceedings of the Scottish Otological and Laryngological Society, 
Saturday, 29th May, 1948, in the Ear, Nose & Throat Department 
of the Royal Infirmary, Foresterhill, Aberdeen. 

President : Dr. Strang, (Glasgow) 

Cases and Discussion 
Cases I-VI. — Dr. John Gerrie. 

(I) Acute Exacerbation, Chronic Suppurative Otitis Media, left, with Temporo- 
sphenoidal Abscess. 

A.W., aged 20. 

29.4.47. Admitted to Aberdeen Royal Infirmary with history of discharge 
from both ears, especially left, for as long as he can remember. Seven weeks 
previously had influenza. Aural discharge worse : been unwell with left-sided 
headache for the past three weeks : dull and apathetic for last twenty-four 
hours ; mother noticed speech confused. 

Examination. Tenderness over left mastoid : profuse discharge : postero- 
superior perforation with granulations. Right ear — muco-pus present : 
antero-inferior perforation. C.N.S. examination negative. Lumbar puncture 
— slight pressure : clear fluid. 

29.4.47 Cortical mastoidectomy : pus and granulations in mastoid 
antrum : lateral sinus and dura widely exposed, found normal ; mastoid 
sclerotic. Wound left open. 

1.5.47. Disorientated : temperature swinging : papilloedema both eyes. 

5.5.47. Papilloedema increased. 

6.5.47. Impossible to chart fields because of general condition. Lumbar 
puncture— clear fluid : pressure 180 mm.s. General condition worse. 
Physician reports — " Cerebration drowsy and slow ; right hemiplegia : double 
optic neuritis and probably word blindness ”. 

8.5.47. Radical mastoid operation, left. Temporo-sphenoidal lobe abscess 
found and drained. 

2.6.47. Drainage discontinued. 

13.6.47. Wound healed : ear drj'- ; discharged. 

23.4.48. Seen again. C.N.S. normal on examination ; both ears dry. 

Case I. Dr. Land said that he saw from the history that the mother had 

noticed that speech had been confused. Had Dr. Gerrie anything to add to this 
and was there any definite aphasia or speech difficulty when the patient was 
first examined ? 

Dr. Fulton Christie said he would like to congratulate Dr. Gerrie on this 
case. Cases of this t5fpe were shown at most meetings of the Society and, 
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m view of the changing outlook on the treatment of intracranial complications 
Since the introduction of pemcillm and the sulphonamide drugs, he thought 
that the time had come for the Society to have a discussion on the subject 
His own view was that such cases should be handed over to the neuro surgeon 
for treatment at the earliest possible moment Even lumbar puncture was 
not always without danger and tapping of the ventricle might be preferable 
Dr Howie said that m the reports of the cases for the billet he thought they 
should make more complete notes on the state of the C S F He would suggest 
that pressure should always be recorded, and that the cell count, result of 
culture, sugar, protein and chlonne estimations should be put down Only 
by seeing these recorded regularly can an opinion on intracranial cases be 
formed He thought that as a body the otologists should learn to do a lumbar 
puncture properly to avoid the danger of coning 

In reply to the vanous questions Mr Gerrie said that the central nervous 
system was negative pnor to operation The drainage used was a rubber 
tube There was no question of placing this case in the hands of the neuro- 
surgeon as he had only arrived m Aberdeen a month ago The patient receiv ed 
5,000,000 units of pemcillm 

(//) Dacryocystorhinostomy 

Miss S , aged 63, complained of watermg of left eye for many years 
occasional purulent discharge Obstruction found in naso lachrymal duct 
2 3 48 Left Dacryocystorhinostomy 
5 3 48 Pack removed wound healed 
7 3 48 9 3 48 Openmg into nose found patent by synnging 
19 4 48 Seen agam no further trouble 

Dr Martin said he thought this case was rather out of their line In the 
olden days when the ENT surgeons had done the operation it was called a 
West operation, draining the sac from the inside This had now been super- 
ceded in Edinburgh by the Toti operation, the operation being done by the 
ophthalmologist the ENT surgeon merely being asked to examine the nose 
prior to the operation for fear of any infection being present 

Dr Mathers said he could not agree mth Dr Martin He had done two 
or three cases with the ophthalmologist He had seen J T Simpson London, 
do this operation and he made a right angled incision in the nasal mucosa and 
the sac, then brought the two layers of the mucous membrane together The 
results had been good 

Dr Smith said that many years ago he had worked with the late Dr Fraser, 
who was very keen on the West operation He was of the opinion that the 
really purulent types of dacryocystitis were not suitable cases for the Mest 
operation The Toti operation therefore, superceded the West completelv 
He thought the West operation did best in the mucous type of dacryocystitis 

(///) Adenoma of Trachea 
W , aged 46 

12 I 48 Complains of stridor with extreme breathlessness for three weeks 
He noted that he had been becoming more breathless for the past year no 
hoarseness 
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Examination. Lar3nix — large round smooth plum-coloured swelling in 
subglottic region : cords move freely on phonation. 

13.1.48. Bronchoscopy — Tracheal polyp removed under local ansesthesia. 
It was attached by rather a broad base to the posterior and right lateral -walls 
of the trachea. Pathological examination showed an adenoma. 

23.4.48. Indirect Laryngoscopy — Larynx, apart from some injection, is 
normal. 

Dr. Martin asked the position of the adenoma in the trachea. He said 
a lot of work on this subject was being done in America and he expected 
more to be published about it in the near future. 

In reply to Dr. Martin, Mr. Gerrie said that the tumour was sub-glottic 
on the posterior wall. There was one thing which was worrying him and that 
was the possibility of recurrence. He remembered Professor Young sho-^ving 
a case of an adenoma of the bronchus, part of the tumour lying on the wall of 
the bronchus and part in the tissues outside. If this patient developed a 
recurrence outside the trachea treatment was going to be very difficult. 

(IV) Laryngeal chondroma. 

G.S., aged 47. 

15.2.42. Hoarseness one year, following a cold : feeling of foreign body in 
the throat. 

Larynx — Complete immobility right cord, with compensation. Examina- 
tion revealed no cause. 

28.2.45. Seen again complaining of stridor. Indirect laryngoscopy showed 
the right cord still immobile, but there was a smooth sublottic tumour present 
in the region of the posterior third of the right cord, extending to the middle 
of the inter-arytenoid region. 

10.3.45. Direct Laryngoscopy — ^Tumour found to be densely hard. Biopsy 
showed “ cartilage ”. 

19.3.45. Laryngo-fissure with preliminary tracheotomy. Big mass size 
of one shilling on right posterior aspect of subglottic region with foul necrotic 
centre. The base was on the cricoid, passing on to the lower part of the 
thyroid cartilage and first two rings of trachea. Tumour removed, and base 
scraped with spoon. 

24.3.45. Tracheotomy tube removed. Convalescence otherwise uneventful. 

20.4.48. Seen again. General condition very good. Right side of larynx 
still immobile, but otherwise free. 

Dr. Hall asked if there had been any question of malignancy in this 
case. 

Dr. Martin asked if the patient had been examined recently by the direct 
method. He had managed to get a fairly good view ivith the mirror and 
there appeared to be an area about i inch below the cord which looked rather 
necrotic. 

In repl}L Mr. Gerrie said there was no question of malignancy. There 
was a very foul mass lying in the subglottic region. Unfortunately the patient 
was rather difficult to deal vdth as regards treatment though he was a ver}'- nice 
fellow. 
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(F) Carcinoma of fost cricoid region 
Mrs E , aged 54 

6 7 42 Pam on swallowing, referred to left side cricoid, for two months, 
becommg worse No great difficulty in swallowing Always had a " narrow 
swallow ” No hoarseness Some loss of weight 

Indirect Laryngoscopy — Mucus and food debris lying m hypopharynx 
left ar5rtenoid swollen, and on phonation a tumour could be seen commg up 
towards the left pynform fossa Glands present left side, along anterior 
border of stemomastoid 

15742 (Esophagoscopy — On left side hypopharynx, extending half \\ay 
round the mouth of the cesophagus, there is a shaggy surfaced carpet of 
tumour, bleeding readily on touching 

Biopsy Report — " The tumour is a papillary squamous carcinoma ” 

19 7 42 By Mr James Graham of Edinburgh — Trotter's Lateral 
Pharyngotomy with preliminary tracheotomy The l3rmph glands and left 
lobe of th3n:oid gland were removed Whole segment, wide of the tumour, 
consistmg of lower end pharynx and upper end cesophagus, removed, and 
lower end pharynx and upper end oesophagus attached to skin flap with 
skin gutter left between the openmgs Glands found not to be involved 
22 I 43 Second operation — Plastic repair of cervical cesophagus 
30 4 48 Seen agam Swallowing normally only difficulty ivith oatcakes 
Neck soundly healed left cord fixed 

Case V Dr Young said he thought this was a very good example of a 
Brown-Kelly-Paterson syndrome with fissures at the comer of the mouth 
and a smooth red tongue He thought this case would benefit wth iron 
This, of course was incidental to the malignant condition 

{VI) Mycosis Fnngoides with Addison's disease 
Mrs M R , aged 50 

This patient has been m hospital intermittently smee 1943 with Mycosis 
Fungoides of the skin and mucous membranes She presents typical lesions 
on the skin and in the pharynx and she has been treated by X-ray therapy 
and Urethane 

During her Urethane treatment she developed an acute attack of Addison's 
disease, due, m all probability, to deposits m the adrenals 

The Addison's disease was controlled by Eucortone, and finally, on 5 8 48, 
300 mgms of DOCA was implanted in the subcutaneous tissue of the postenor 
axillary line on the nght side 

She has been admitted again for further Urethane treatment 
Case VI Dr Martin said he would like to congratulate Mr Geme on this 
case He understood there were only 4 such cases and he would look for^vard 
to liearing more about this case at a later date 

Mr Gerrie said that the patient was at present in the Skm Ward and 
was keeping fairly well The condition was a reticulosis, usually lasted about 
5 years and ended fatally It was not often that the lesion attacked mucous 
membranes and treatment was rather difficult The interesting thing about 
this patient was that it was associated wth Addison’s disease 
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pre-cancerous, although no evidence of invasive growth is actually found in 
the sections examined.” 

31.1.47. Fenestration Operation — Six radium needles inserted. Dose — 
2,000 mgm. hours. 

20.2.47. Discharged. 

He has been kept under observation since. 

Case VIII. Dr. Collins said he brought this case fonvard as it was a 
problem they were constantly meeting. Although there was nothing very 
definite in the pathological report of the biopsy, yet the clinical appearance 
strongly suggested that the condition was malignant. He recalled a discussion 
at the Royal Society of Medicine in 1930, when Chevalier Jackson and Sir 
St.Clair Thomson both discussed this condition. Sir St.Clair Thomson con- 
tended that these leukoplakias were often pre-cancerous though the pathology 
was indefinite. After discussion with the Radium Officer, they had decided 
to treat this case by means of a fenestration operation so that a large dose 
could be applied to this pachydermatous mass. They did not expect the 
radium to influence the pachydermia but they hoped that it would destroy any 
malignant cells which were present. The actual dose which was given 
amounted to 8,600 r. and not 2,600 r. as stated in the Billet. Since the treat- 
ment, the ulceration had disappeared but there was still a little polyposis of the 
edges of the vocal cords. The swelling oi the false cords also seemed rather 
less. His only fear was that there was a slight risk of irritating the cancer 
cells if an insufflcient dose reached them. 

Dr. Young said he thought that the present swelling and local congestion 
was the result of the irradiative treatment. 

Dr. Howie said that two of the cases of total laryngectomy which he 
had shoivn last year at the Glasgow meeting of this Society had keratosis 
before developing frank malignancy. The man of 67 years of age when oper- 
ated on had been troubled for 15 years with keratosis which had become 
malignant. The other patient was the only woman in the group. She had 
been husky for 10 to 15 years. Clinically keratosis was the condition but a 
biopsy proved it to be an early maUgnancy. In a personal communication 
Mr. Negus told him that he always watched keratosis as it was liable to show a 
malignant change later, and it proved so in these cases. 

Dr. Smith wished to know why the fenestration operation was performed ? 
Why was deep X-ray therapy not used ? 

In reply Dr. Collins said treatment had been discussed with the Radiolo- 
gist and it was felt that a larger dose could be obtained by means of radium 
than from deep X-ray therapy. In his view the only alternative form of 
treatment would have been some form of hemilaryngectomy but the patient 
was not keen to have this done. 

{IX) Cardiospasm: Traumatic Perforation of (Esophagus; Empyema left 
chest — Drainage of Empyema : Gastrostomy : Recovery. 

Mrs. N., age 38. 

Hisfory.— Increasing dysphagia for cold fluids and solids of twelve years’ 
duration. No regurgitation. X-ray shows well-marked cardiospasm lower 
end OI CEsophagus. 
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9.12.46. (Esophagoscopy under Pentothal and Curare. — Cardiac sphincter 
dilated rvith Jackson bougie, and then -with larger olive tipped gum elastic 
bougie. Normal adult size Jackson oesophagoscope used. 

11.12.46. Signs of pressure pneumothorax left. Reduction of pressure 
and aspiration of one pint of mawkish j^ellow fluid (Dr. Duthie). Half nvillion 
units pencillin. Aspiration continued daily until 16.12.46. 

16.12.46. Drainage of empyema left chest (Mr. W. Anderson). Consider- 
able quantity of fluid removed — ^large mass of fibrinous lymph deposits covering 
the surface of the lung. Lung completely collapsed and lying posteriorly. 

16.12.46-19.12.46. Gradual but slow deterioration of general condition. 
Chemical examination of pleural fluid showed some regurgitated stomach 
contents with a very acid fluid, as though auto-digestion was going on near the 
perforation. 

19.12.46. Gastrostomy (Mr. W. Anderson). Stomach alkalinized with 
aludrox. 

31.12.46. X-ray shows a left pleural cavity free of fluid : limg still 
collapsed. 

ig.1.47. Gastrostomy tube removed. Patient swallo\ving soft foods 
TOthout diSiculty. 

16.2.47. Patient discharged. 

Further X-rays, done up to 11.12.47, showed complete re-expansion of left 
lung. (Esophagus quite patent, and shows no dilatation, but there is a little 
irregularity of the outline of the gullet in the lower third, probably due to some 
residual thickening and adhesions. There is no delay in the passage of 
moderately thick barium into the stomach. 

Case IX. Dr. Collins said this case reflected no great credit on himself 
but he felt that he had learned a great deal from it and wished to pass on his 
experience to some of the younger members. The original cesophagoscopy 
was easy. At the time he was not aware that he had caused any damage so 
that it came as rather a shock when the chest complication occurred. These 
traumatic perforations of the oesophagus had been discussed in an article in 
the Annals of Otology and Laryngology last year. There were two schools of 
thought with regard to treatment. The first school advised early operation 
together with chemotherapy and the second advised a waiting policy with the 
injection of massive doses of penicillin. He himself favoured early operation 
and he thought that in this case, there might have been something gained if 
gastrostomy had been performed when the empyema was drained. He felt 
that there were tliree points of interest in this case. The first was how far 
Curare had contributed to the traumatic perforation of the oesophagus ? 
Might it not make the muscle coat of the oesophagus more atonic and the risk 
of a perforation greater ? The second point was the question of early operation 
which he had already mentioned. The third point was the power which the 
lung had of re-expansion, er^en when it has collapsed down to a size which is no 
greater than one's fist and the pleura is covered with thick masses of lymph. 
Though the cure had been very drastic, the patient was now very well with no 
difficulty whatsoever in swallowing. In fact, her only complaint was that 
she had put on about two stones in weight. 
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Dr Howie said that Dr Collins is to be congratulated on bnngmg this 
case before the Society He had actually had two similar accidents, one 
small child had swallowed lye, and this was followed by marked stenosis 
of the oesophagus He had put in an in dwellmg catheter through a left- 
sided cervical oesophagostomy After this was removed she swallowed 
fairly well but had to be kept on bouginage One day there was a complaint 
of severe pain in the chest and this was accompanied by a sharp rise m 
temperature Surgical help was called m and the question of mediastmotomy 
considered A gastrostomy was done and the child put on massive doses of 
penicillin She made a steady recovery The other case was a woman whose 
condition had been diagnosed as cardiospasm She undement regular 
bouginage without anzesthesia, and although she had discomfort on some 
occasions, it was after regular treatment for about 3 weeks that she com- 
plained of severe pam mamly on the left side of the chest Fluids by the 
mouth were wthheld for 24 hours, and twice daily penicillm in 500 000 unit 
doses were instituted She settled down quickly and was now all right In 
the past such accidents were almost mvanably fatal He felt if such damage 
was suspected penicillin should be used m bulk straight away 

Dr Martin said he concurred with all Dr Howe had said In the days 
of Dr Logan Turner and Dr Fraser they had held discussions at the end of 
each endoscopic session as to the treatment of such cases and he thought 
quite a lot could be learned from such discussions He, personally, had had 
two similar accidents One was in a child who had swallowed sulphunc acid 
After one oesophagoscopic examination he realized he must have perforated 
the oesophagus with the ease with which the tube passed The child was 
put on penicillm and left alone for 24 hours An X-ray of the chest was re 
quested but the radiologist either received the ivrong message or misunderstood 
it and gave some barium He was rather surpnsed to see this leak through 
a hole in the oesophagus A gastrostomy was then performed and the child 
given some food An empyema developed due to the leak of banum through 
the oesophagus The curious thing was that the gastrostomy seemed to cure 
the stenosis and he found this in two previous cases 

He would like to ask if Dr Collms' use of the olive tipped bougie had 
anything to do with the accident 

Dr Collins in reply said that he had used the Jackson bougie m the 
first place before the olive tipped one 

(X) Hypopharyngeal Diverticulum Operation 
W H , aged 70 

21 8 47 Admitted Aberdeen Royal Infirmary with increasmg dysphagia 
for a year Feels food sticking at back of throat No regurgitation Lost 
two stones in weight Under treatment for coronary thrombosis 

Examination showed frothy mucus m both pyriform fossae Xray 
diverticulum lower end of pharynx, 4 cm s in diameter, causing compression 
of upper end of oesophagus 

29 8 47 CEsophagoscopy — CEsophagoscope passed into pouch small 
stoma of normal oesophagus seen on antenor wall 

10 10 47 Lead shot on thread swallowed X-ray shoivs it in stomach 
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13.10.47. Under Pentothal Trilene ansesthesia, diverticulum was dis' 
sected free, the pouch having been identified by passing an cesophagoscope. 
Outer layers of pouch dissected downwards in the form of a cuff. Sac divided 
at neck, and closed by continuation suture. Two rows of interrupted sutures 
superimposed. Corrugated rubber drain at lower end of wound after deeper 
layers sutvued. Rubber tube inserted for Penicillin instillations of 8,000 
units per c.c. eight hourly. 

Progress. Heart irregularity after operation, and some bronchitis. Wound 
completely healed in ten days. Some left recurrent laryngeal paralysis, but 
hoarseness not marked. 

Case X. Dr. Collins said he had followed the Jackson technique in this 
case. They admitted the patient three or four days before operation and 
washed out the pouch. They then asked the patient to swallow a lead shot 
attached to a thread which eventually found its way into the stomach, as 
confirmed by X-ray. He had found, at operation, that this passage of thread 
made the recognition of the anteriorly placed opening into the oesophagus 
proper, easier. 

Cases XI-XIIJ. — Mr. I. P. J. MacNaughton. 

{XI) Meniere's Disease. 

R.W., aged 48. 

8.11.47. One year’s history of vertigo, tinnitus and vomiting. Clinical 
examination essentially negative. 

Audiometry. — Marked nen^e deafness right : High tone loss left. 

Calorigram. — Within normal limits ; Histamine sensitivity plus 

15. 11.47. Histamine diphosphate 2-75 mgm. in 250 c.c. of physiological 
K.C.L. by slow intravenous drip. 

18.11.47. Repeated. Weekly injections of 0-5 mgm. histamine diphos- 
phate hypodermically. 

16.2.48. Course completed. 

28.3.48. Symptom free ; hearing as before. 

Calorigram. — showed right canal and utricular paresis and right utricular 
paresis. 

Case XL Dr. MacNaughton said he had shown this case as an example 
of the Histamine treatment. It was the first case he had treated in Aberdeen 
by this method and though the result was not brilliant the patient had been 
free of attacks for 8 months. He had had an attack recently. The labyrinth 
had degenerated during the time he was free from attacks. As in all new 
treatments of Meniere’s Disease there appeared to be an initial success but 
it would be interesting to see if there was any real benefit in say 4 or 5 years. 
In reply to Dr. Fulton Christie, Dr. MacNaughton said that the patients 
were selected for histamine treatment by the histamine skin sensitivity test as 
described by Mr. Atkinson. 

{XIT) Mumps : Neurolabyrinthitis. 

J.M., aged 39. 

i 3 ' 3 - 4 d- Complains of deafness in the right ear following an attack 0; 
mumps five weeks previously. At that time vertigo and headache wert 
severe, and unsteadiness has persisted. 
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Examination — Both drams appeared normal There was a first degree 
nystagmus to the left, and he was stone deaf in the right ear 
Audiograms and calorigrams are shown 

Case XII Dr Smith said he had been very interested in this case because 
one week ago he had examined a patient of the same age at the Edmburgh 
Royal Infirmary and at first thought it might be the same case but the Aberdeen 
patient said he had never been m the Edmburgh Royal Infirmary One 
rarely saw giddiness with a mumps deafness He would like to know the 
pathology of these cases, but, as most of the patients would live longer than he 
would, it was extremely difficult to obtain pathological specimens 

{XIII) SyphtltUe Laryngitis with carcinomatous change 
A N , aged 57 

17 4 48 Complamed of loss of voice for four months following a cold 
Exammation showed the pharynx healthy, but the larynx had an ulcerated 
mass below the level of the left true cord invohing the cord There was also 
swellmg and reddenmg of the false cord 
22 4 48 Direct Laryngoscopy and Biopsy 
Reported as " Squamous Epithelioma 
Wassermann Reaction + + 

Chest X ray — ' Pen bronchial thickenmg ’’ 

Referred for prehmmary anti syphilitic treatment 

This IS the third successive case of carcinomatous change in a syphilitic 
laryngitis we have seen m three months 

Case XIII Dr MacNaughton said he had shown this case as one of three 
in which there was a carcmoma with fairly extensn e ulceration complicated 
by the presence of a specific infection 
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PINS IN THE PERIPHERY OF THE LUNG 

By GILROY GLASS (Nottingham) 

Pins in the periphery of the lung are fortunately rare The Jacksons,' 
wnting in 1932 record 113 cases of pins in the bronchi in only 42 of which 
the pin had reached the penphery Ewart Martin' has had two cases 
only in his Department in Edinburgh in over 25 years In the clinics in 
Nottingham and Mansfield serving a population of 600,000 there have 
been but two cases in the past twenty years The WTiter has been able to 
trace only two cases in the literature during the past ten years ’ 

While it would be dangerous to generalize from a limited experience 
of two cases, m a condition so relatively rare the experience of the 
problems and their solution may be of interest to others who may be 
faced with the same difficulties, and have the same limitations of equip- 
ment In the first case, a girl aged 13, the pin lay in the costo-phrenic 
angle of the left lower lobe, and was successfully removed at the third 
attempt In the second case the pin lay deep in the cardiac segment of 
the right lower lobe, and was removed at the second attempt In each 
case there was an interval of ten days between attempts, this being the 
minimum time considered advisable owing to dosage of X-ray There 
would seem to be no danger in such delay There was no sign of reaction 
m the lung and X-rays showed that the pm had not changed its position 
This IS borne out by one of Ewart Martin's' cases, an infant of ten months, 
m which removal proved impossible Four years later the position of the 
pm had not changed, nor had the child’s health suffered unduly 

The question must anse as to how often it would be justifiable to 
repeat attempts to remove the foreign body under the fluoroscopic 
screen The absence of marked reaction certainly permits of consider- 
able delay, but it seems reasonable to suggest that three or perhaps four 
unsuccessful attempts, especially if the pin has been accurately located, 
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indicate that the pin must be impacted and further attempts would be 
futile. 

The writer has had no experience of pins in the periphery of the lung 
which are already giving rise to symptoms, but Negus,** writing on this 
subject states, “ If a pin is in the periphery of the lung and causing any 
trouble, such as the formation of granulations with haemoptysis, it would 
be right to attempt removal under radiographic guidance, but if this were 
ineffective, it would then be right to refer the case to a thoracic surgeon, 
who would either milk the pin dowm and remove it through a small nick 
in the pleura, or would take out a triangular section of the lung with the 
pin contained. Nowadays thoracotomjf and partial lobectomy have 
become relatively safe and preferable, in the opinion of some thoracic 
surgeons, to endo-bronchial methods which are difficult to control. I 
am not suggesting for a minute that thoracotomy should be resorted to in 
the first place, but only if two or possibly three attempts at bronchoscopic 
removal have failed.” 

If symptoms have not arisen there is the lesson of Martin’s case 
mentioned above that little harm arises from delay. 

Jackson* has pointed out that pins in this situation always lie head 
downward, and find their way to the periphery by a ratchet action. 
This tendency for the point to impact adds to the difficulty and danger of 
their endoscopic removal. The methods he recommends to overcome this 
difficulty are either to use a costo-phrenic bronchoscope into which the 
pin is bent, or to use a pin bending forceps. Neither of these methods can, 
of course, be used if the pin is of steel or otherwise unbendable. 



Pin liable to impact. 



The second problem of foreign bodies in the periphery of the lung is 
visualization. They lie beyond the range of vision of even the costo- 
phrenic bronchoscope, and fluoroscopy presents the only possibility of 
visualization. On this subject the Jacksons in their classic volume 
Diseases of the Air and Food Passages of Foreign Body Origin^ write ; — 

" When we speak of a fluoroscope for bronchoscopy we mean a double 
plane fluoroscope, that is, one which will present on the screen promptly 
at will, either the antero-posterior or the lateral projection wnthout 
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rotation of the patient with the bronchoscope m situ, not only because of 
the possible slight nsk of the trauma, but because displacement of the 
relation betu een the foreign body and the tube mouth n ould be inevitable 
and would defeat all efforts at accurate placements of the forceps A 
single plane fluoroscope is altogether unsuitable for bronchoscopic aid 
because it is misleading The use of parallax as an aid in the 
determination of proximity in the other plane is of comparatively little 
value ” 

Such a councd, backed by the unparalleled expenence of the Jacksons, 
IS a council of perfection It may be true that " The use of forceps guided 
only by a single plane fluoroscope is an exceedingly dangerous procedure 
but there are occasions when something short of the ideal has to take its 
place Double plane fluoroscopes are few and far between in this 
country — and in the present state of Europe may remain so for a long 
time to come — and few clinics are equipped with the instnimentanum of 
the Jackson clinic Moreover, in a broad chested subject where the 
shadow of the pin is supenmposed on the cardiac shadow visualization 
on the lateral screen may be very difficult or even impossible, a misfortune 
which occurred in the wnter's second case It is not suggested that 
removal of pins from the penphery of the lung should be undertaken 
lightly or with a very inadequate instrumentanum, but with extreme care 
pins can be removed successfully without either a double plane fluoroscope 
or pm bending forceps Two cases is a small number on which to base a 
technique, but even t\\ o cases brought to a successful conclusion must at 
least {lemonstrate the possibilities of a method 

As has already been mentioned there are tuo distinct problems 
the problem of visual grasping of the foreign body, and the problem 
of disimpaction and removal mthout piercing or sticking m the wall of 
the bronchus 

When, as m the penphery of the lung, the foreign body is beyond the 
reach of the bronchoscope, the fluoroscopic screen is the onfy possible 
means of visualization Jackson's advice that the skilled radiologist 
used to fluoroscopy will see more, and Mill interpret more accurately what 
he sees than the bronchoscopist, cannot be too strongly stressed The 
bronchoscopist must, naturally, see what he is doing, but he must be 
prepared to defer to the opmion of the radiologist throughout At the 
time when the first case was met with (1938) double-plane fluoroscopy 
could not even be improvised At the time of the second case (1948) 
double plane examination was possible, although there u as delaj m 
snitching from one plane to the other, owing to the type of plant, which 
IS not made for this specific purpose However, as already mentioned 
lateral visualization was so imperfect as to be, in the radiologist's opmion 
of less value than the method vie had already devised 

The difficulties of single plane locahzation have to be expenenced to be 
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believed. Study of a bronchogram would suggest that no two of the finer 
bronchioles run at exactly the identical angle, even on one place, and that 
therefore it would be easy to tell if the forceps were in the correct 
bronchiole. In practice the lung tissue is so elastic that the rigid forceps 
can and will displace the bronchiole several degrees. This is particularly 
evident in the early stages if the endoscopist watches the screen too 
closely. There is inevitably a tendency to aim the forceps tip at the 
foreign body and thereby displace the angle of the bronchioles. Having 
decided from the initial X-ray pictures which branch is likely to be 
affected, the endoscopist should pass the forceps \vithout watching the 
screen, and be guided entirely by the radiologist, the tendency to “ aim ” 
is thereby reduced. It is only when the forceps are apparently correctly 
located that the endoscopist should watch carefully the screen. When the 
shadow of the forceps and that of the foreign body are superimposed it is 
by no means certain that they lie in the same bronchiole. It is at this 
stage that the difficulties and dangers commence. 

In the first patient two unsuccessful attempts were made before the pin 
was successfully removed. At each the shadows were superimposed, but 
gentle manipulation of the forceps failed to indicate that the forceps were 
in fact in apposition to the pin and the attempt was abandoned after 15 
minutes to avoid over-dosage of X-rays. On the third occasion it was 
decided to attempt to locate more accurately by rotation. Full rotation to 
the lateral position being regarded as both impracticable and risky, the 
services of an additional assistant were enhsted to raise the shoulder of the 
affected side a distance of two to three inches when required to do so. 
Even this small amount of rotation proved exceptionally valuable. If 
the forceps were in a bronchiole anterior to the pin, the forceps tip appeared 
to move medially in relation to the pin, if posterior, laterally. It was 
surprising how close the two radio-opaque bodies could be and stiU show 
this variation in relative position. 

Pin in R. Lung. 

Shadows superimposed. Picture on raising R. shoulder. 



Forceps anterior to F.B. Forceps posterior to F.B. 

Opportunity of confirming the value of this observation did not occur 
for ten years. Making use of it the pin in the second case was located 
rapidly and accurately. 
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Having located the pin accurately, the problem changes It must 
be assumed that m the majonty of cases the normal contraction and 
expansion of the lung will have brought the point of the pm mto very 
close contact with the nail of the bronchus, if indeed it is not already 


pierced It must therefore be disimpacted before it can be removed 
Ideally, once disimpacted the foreign body should be bent so as to bang 
the point dorvnward, and if the instrumentanum is available probably 
the costo-phrenic bronchoscope, or pm bending forceps of Jackson, 
present the best solution to the problem If these are not available, 
however, or if the pm is of a type which cannot be bent, the problem of 
removal point uppermost must be solved 

Unfortunately the lung tissues are not radio-opaque and only delicacy 
of touch, and the behaviour of the shadow on the screen can guide The 
method which was adopted by the writer in both cases was to use the 
largest size grasping forceps which would enter the bronchiole and to 
endeavour to grasp the pin as close to the point as possible, and slightly 
at an angle, so that the sharp end of the pm pointed slightly toward the 
shaft of the forceps (Fig 2) It was felt that m this way there would be 
less tendency for the sharp point to catch in the mucous membrane, and 
this indeed proved to be the case 

The tvriter has no experience of Tucker’s Tack and Pm Forceps, but 
if these are available they would probably present a better solution to the 
problem of impaction 

Having established the fact that the foreign body and the forceps were 
m the same bronchiole, the forceps were turned to grasp anteriorly and 
were then opened gently and manipulated until one blade of the forceps 
could be seen on either side of the pm They were then closed till 
almost grasped the pm and inthdrawn very gentl) , the behaviour of t e 
pm bemg carefully watched There is no record of the detail of this stage 

in the first case, but in the second it was found that just before the forceps 
came level xvith the point of the pm, the latter flickered suggesting t at 
the pomt was actually in the mucosa and the movement of the mucous 
membrane had disturbed it The forceps were then closed and again 
rotated to the lateral position, at the same time being pushed slightly 
forward before being withdrawn The very gentlest touch is necessary 
m withdrawal lest the point again become impacted With the second 
case this happened on three occasions before the pm was successfully 


removed 

It was simpler than was anticipated to determine whether lung tissue 
'vas being puUed forward or not The pm was withdrawn about i cm 
die forceps were then opened very shghtly , if the pomt of the pm were 
impacted and dragging the lung wuth it, the shadow immediately shot 
back to Its former position When correctly positioned the forceps could 
be opened slightly and closed again without movement of the shadow o 
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the foreign body, which could then be slowly and gently brought within 
the bronchoscope. 

All forceps likely to be used in the operation must be accurately 
tested beforehand and tried on a mannikin. So much of the work has to 
be done by feel that any hesitation in the forceps interferes with the touch. 
Rehearsal under fluoroscopy on the cadaver lung with the whole team • 
present, including radiologist and Theatre Sister, will more than repay the 
time spent. 

The manipulations are time consuming, and there is no place for 
speed ; twenty minutes is probably the maximum time which could be 
permitted if damage from X-ray is to be eliminated. If in that time the 
foreign body has not been removed, the attempt should be abandoned for 
the time being ; moreover the writer’s experience would suggest that by the 
end of twenty minutes both the radiologist and endoscopist are beginning , 
to tire and it is time to stop. It is surprising how tiring the procedure can 
be — and how refreshing success. 

The writer would like to conclude by expressing his thanks to 
Dr. Walter J. Mowat, his radiological colleague, who co-operated through- 
out and whose observations are incorporated in this paper. 
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THE PRACTICAL APPLICATION OF CLINICAL 
AUDIOMETRY 

ByB WAKSHAW /London; 

Introduction 

MtJCK misconception exists, particularly in lay circles, as to the nature 
o{ audiometnc testing and its corollary the selection and subsequent 
regular use by the patient of a suitable heanng aid It cannot be too 
strongly stressed that from the first nervous entry of the patient to the 
testing room until the final formation of the habit of adjusting and weanng 
the hearing aid the problem is in very great measure a psychological one 
No greater mistake can be made than to regard audiometnc tests as a 
purely mechanical operation to be performed to a time limit like the taking 
of a patient's weight or temperature 

fn testing the temperature or weight of a patient an mstrument of 
precision IS used and itself records the result in a clearly understandable 
manner without reference to the feelings, opinions or mental condition 
of the patient In testing the heanng, however, the instrument used does 
not Itself record any result — it merely produces vanous standards the 
effect of which upon himself the patient has to interpret Hence numerous 
factors may operate to vitiate the results such as a lack of attention on 
the part of the patient, his defective powers of concentration, his mental 
or nervous fatigue, the presence of tinnitus, the audibility of extraneous 
sounds, and so on It therefore follows that the obtaining of a true and 
consistent result depends to a very large extent upon the conditions of 
test and the technique employed, which must be carefully calculated to 
produce both suitable and, particularly, consistent conditions during 
every test In other words it must be obvious that if the conditions of 
test vary in method of treatment procedure adopted, or even location, the 
results may also vary and thus become unreliable Too much importance 
cannot, therefore, be attached to the method of handling the patient and 
making the test and to the training and personality of the audiometncian 
if inaccurate or conflicting results are to be avoided 

In the first place the persons to be tested must, if the results are to be 
of any value, be made to overcome their natural and invanable nervous- 
ness and be made to feel “ at home ’ Owing to the class from which 
hospital patients are mostly derived many are either ignorant, slow to 
understand instructions or of limited intelligence, and, m particular, 
entirely unaccustomed to the habit of concentration Unfortunately 
these characteristics are in most cases accentuated by the existence of the 
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very conditions of deafness from which the patient may have been 
sufiering for years. In addition, many patients are “ difficult ” from 
sheer prejudice. 

Hence the personal element is incalculable and ever changing and 
requires much time properly to appreciate. For satisfactory results the 
patient must receive, and realize that he is receiving, individual attention. 
Hurried treatment ^vill produce entirely unsatisfactory and unreliable 
conclusions. 

The purely mechanical part of the test is thus rendered much more 
involved by the difficulty of obtaining from the answers given by the 
patient (which are frequently conflicting) the true facts of the case. 

In many cases an immense fimd of patience and tact is required in 
addition to intelligence and technical skill on the part of the audio- 
metrician if a correct and rehable result is to be achieved. No such 
reliable result can be expected if the patient or the operator, or both, are 
nervous or flurried or pressed for time. If the tests are carried out to a 
time schedule (which is no more reasonable than to expect clinical or 
pathological examinations to be made under similar conditions) the 
reliability of the results is bound to suher. Further, it must also be 
ensured that the whole benefit of the test is not subsequently stultified 
by the use of an unsuitable hearing aid or the disinclination of the patient 
to use it, frequently for trivial reasons which can be obviated by a little 
further sympathetic attention. 

A Hospital Audiometric Department 

Accommodation. This should include a waiting room, testing rooms or 
cubicles, a " library ” for hearing aids with facilities for fitting and 
carrjdng out trials, and an office for the necessary clerical work, records and 
telephones. 

The waiting room does not call for special consideration except that 
it should be comfortably furnished to allow the patients to relax, contain 
books for reading, and be close to the other rooms. 

The testing rooms or cubicles should be as sound proof as possible in 
order to eliminate interference between adjoining compartments, from 
the building generally and above all from outside. They should provide 
sufficient space for a table to accommodate the necessar}'^ apparatus, 
with a chair for the operator on one side and another seat opposite for the 
patient undergoing the test. As the patient wiU require to support an 
earpiece for some time during the test, the headband often causing dis- 
comfort and consequently inattention, it is desirable that sufficient space 
should be available at the table to allow the patient to use it as a support 
for his elbow. As the patient is likely to be accompanied by a friend a 
further seat at or near the table should be provided. It is also desirable 
to provide, if possible, miniature furniture for the use of small children. 
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The lighting should be so arranged as to give sufficient illumination of the 
dials of the instrument and also of the patient s face so that changes of 
expression and other indications can be observed without difficultj 
This can generally be arranged by having the light behind the operator, 
though it should not be so placed as to shine in the eyes of the patient 
The " hbrary ” or fitting room of hearing aids in addition to providing 
accommodation for the appliances and facilities for making the impressions 
for the ear moulds (which will require a supply of hot water) should 
reproduce as far as possible ordinary conditions Thus it should be 
possible to hold conversations with a patient at normal distances nhile 
the reasonable sounds of life are not excluded The fittings should 
include a display cabinet for the sets (both electncal and non electrical 
aids) and such ordinary furnishings as will permit the patient to relax 
and converse m comfort 

The n ork involves the keeping of a considerable quantity of records and 
correspondence and therefore proper office accommodation is required 
Equipment As the Pure Tone Audiometer is of comparatively recent 
development and the whole structure of clinical audiometiy mav be said 
to be based upon it, a brief enumeration of the features which should be 
incorporated m an up to date and efficient instrument may not be out of 
place 

There should be an absence of background hum in operation and there 
should be clear and direct reading dials preferably placed in an upright or 
sloping front or otherwise so arranged that it may be possible to see the 
instrument face from a seated position without having to stand up or adopt 
a crouching attitude The controls should be arranged so that they may 
be manipulated for long penods without unduly tinng the operator and 
without involving movements which can be detected by the patient and a 
pilot light or illuminated dials should indicate when the current is on 
The fittings must include air and masking recen ers and a bone conductor 
of ample area designed to avoid causing pain when pressed against the 
mastoid bone For chnical audiometry a sliding frequency known as a 
sweep ” frequency, throughout the entire range of audible sounds is 
preferable to a fixed frequency producing octaves or semi octaves only, 
though these may be sufficient for carrying out tests for hearing aid 
purposes If a sweep frequency is provided some visible means of 
checking the pitch (e g a cathode ray tube) and a tuning device for 
correcting it as the machine warms up in use should also be included 
Automatic and manually operated interrupter switches should be avail 
able m order that the sound may be made intermittent or rhythmical as 
well as continuous Such switches should operate noiselesslj It should 
be possible to produce a masking tone and to vary its volume and pitch 
It should also be possible to switch the masking tone and the frequency 
notes from one earphone to the other to obviate removal and reversal of 
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register and work up and down from it. Only when two or three consecu- 
tive answers agree is the response accepted and noted on the chart. The 
next test note is then given loudly and the procedure repeated. Care 
must be taken not to give the note with a degree of loudness sufficient 
to cause pain or discomfort. It is necessary between each change of note, 
or at frequent intervals, to allow a rest period of several seconds in order 
to avoid fatigue of the auditory nerve and allow the patient to regain his 
normal standard of hearing. Owing to the difficulty of maintaining the 
attention of the patient and his power of recognition of sounds it is essential 
frequently to change the nature of the test note from a sustained to a 
fluctuating or intermittent sound. The accuracy of the patient’s answers 
may be checked to some extent by varying the length of the note and 
interruptions given. As the patient is apt to anticipate the required 
answers by observing the movements of the operator it is essential that the 
manipulations of the instrument and the reading of the dials should be 
carried out without visible movement. It is also essential that the patient 
should be constantly observed for flickering of the eyelids or other reveal- 
ing reflexes which may be at variance with his answers, and the operator 
should not therefore keep her eyes fixed on the dials. 

The audiometrician must be able to detect nerve fatigue, " echo ’’ and 
distortion of various kinds, warning the patient not to confuse the test 
sounds with his own tinnitus, and at the same time to be alert to the 
possibility of such confusion. Where patients are suffering from tinnitus 
it is necessary to employ intermittent or rhythmical sounds to differentiate 
the test tone. In cases of nerve fatigue the sound cannot be held for more 
than a few seconds and an intermittent note should be used and pro- 
gressively decreased in volume upon each repetition. When the threshold 
of hearing for that note is found the patient is asked to signify the 
commencement and cessation of his hearing of it in order that the duration 
of hearing may be noted on the chart. When the sound seems to be 
continued after it has in fact ceased the patient is asked to indicate when 
the note is no longer heard, so that the period between the cutting off of 
the sound and its loss to the patient may be marked on the chart. If the 
tinnitus takes the form of a pure note or notes the frequency and volume 
of the sounds have to be ascertained by means of trial and error in 
comparison with the audiometer, the actual point or points of tinnitus 
being noted on the chart. Frequent enquiry must be made of the patient 
as to the exact nature of the sounds heard as these may consist of certain 
distortions such as a series of little notes, a “ warbling ” note, or even 
double notes, in place of the sustained tone given by the audiometer. 
Again, a rising ^cale on the audiometer may be heard by the patient as a 
descending scale, and it is frequently found that high notes are heard as 
“ crackles ” only, or as a “ crackle ” when soft changing to a pure note 
when loud. Some patients suffering from certain illnesses or depression 
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iasl initially to hear the notes given and in such cases it may be necessary 
to produce a loud note with sufficient suddenness to force recognition and 
so provide a foundation note from which to proceed 

The whole of the foregoing procedure must be carried out for each ear 

K the tests on the two ears produce a graph with parallel curves 30-40 
decibels apart it is possible that the sound has lateralized from the bad to 
the good ear and the test on the had ear must he repeated with a masking 
tone on the good ear 

In testing for bone conduction the same procedure will require to be 
adopted but with various modifications The bone conductor has to be 
pressed tightly against the mastoid bone m a position giving the maximum 
sound (which must be found by trial), and an earphone so adjusted as to 
produce a masking hum should be worn over the ear not under test to 
prevent the patient answering to a lateralized sound Sounds usually 
laterahze more easily in bone conduction than m air conduction When a 
patient has a middle-ear deafness the bone conduction is usually increased 
hence the wrong technique of using two earphones for masking (the 
masking tone being switched from one car to the other) creates an artificial 
middle-ear deafness m the ear being bone-tested and an apparent increase 
in the bane conduction 

A lateralization test should be earned out at the end of every audio 
metric examination The bone conductor should be placed at midline 
on the forehead and the various frequencies be applied with reasonable 
volume The notes wiU be heard either ' somewhere m the middle 
or m one or both cars, and this information is noted on the chart 

Should a hearing aid be presenbed by the otologist a speech intelligi- 
bility test should be carried out for which purpose it will first be necessary 
to balance the reception of sound by both ears the threshold of heanng 
then being ascertained for a normal speech frequency and approximately 
50 decibels (volume) being added Each ear should then be tested 
independently by ordinary speech through the microphone or by means of 
specially prepared gramophone records for the purpose of ascertaining 
upon which ear the heanng aid receiver should be worn It may be 
noted that the ear which hears the most sound may not, ow mg to various 
distortions, hate the clarity of reception possessed by the other ear 
which latter will therefore be the better suited for use with the heanng 
aid 

Special tests are required fox the detection of mahngenng of which the 
following are examples — 

1 Various audiometnc tests earned out at intervals of days should be 
consistent to within about 5 decibels and if the results show consider- 
able variation it is probable that incorrect answers are being given 

2 A case of pronounced unilateral deafness should produce a graph 
with two parallel curves having about 40 decibels difference If 
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that the earpiece should fit tightly on or into the ear or on the mastoid 
bone to prevent '' feed back Under no circumstances must the 
volume be switched on before the earpiece has been fitted, and the volume 
must be switched off before the earpiece has been removed. The patient 
is shown how to adjust the amplification. The first fifteen minutes are 
taken up in allowing the patient’s ears to focus and in teaching him to put 
aU extraneous sounds into the background. Initial confusion will soon 
give way to the ability to distinguish sounds more clearly, this ability 
being tested by putting to the patient questions containing words which 
are unexpected, the answers to which will indicate to the audiometrician 
further adjustments which the set may require. 

If the hearing aid is to prove satisfactory the patient must be instructed 
as to various technical points on its use and maintenance. The volume 
must not be so great as to cause headaches, nerve fatigue, irritability 
and distortion of sounds, neither must it be so small as to cause strain and 
bad temper. Information should also be given as to the use, rotation and 
replacement of batteries in order to obtain the longest “ life ” from them. 

Although the problem of comfort in wearing the instrument may 
appear to be of slight importance to those with normal hearing, it has in 
fact an immense psychological significance, its solution being of practical 
help to the deaf. A manual worker, for instance, must be shown how to 
dispose of the set so that the conditions of his work will not harm the 


instrument. Much irritation and annoyance can be caused by constantly 
catching the hands in the loose wires and pulling out the delicate plugs, and 
in time causing the wires to wear and break. Considerable care must 
therefore be taken to ensure that the microphone and valves are worn in 
such places as to avoid risk of mechanical damage, and that loose wires are 
concealed under jackets, blouses, etc. The batteries must not be worn in 


such a position as to become damp from perspiration. In the majority of 
cases it is possible so to arrange the hearing aid that only the earpiece 
and the wire leading to it are visible. 

In the case of school children an accumulator box-type set for standing 
on the desk is usually found to be most suitable and its use entails the 
giving of directions to the headmaster or headmistress so that it may be 
ept m safe custody and be placed on trickle-charge at nights. 

deaf cannot obtain intelligibility from an electrical hearing 
ar an many are not sufficiently deaf to require one, in which cases a 
non-electncal instrument should be fitted and tested. The commonest 
tpes compnse auricles (single or double) speaking tubes, trumpets, ear 
shells and banjo, beU, swn and cup shapes 

i ordinary intelligence in the patient ma}^ not be of t e 

ighest and this, coupled with much ingrained prejudice and the 
° roversion so often associated with deafness, may ma e i 
most difficult to produce a satisfied state of mind, and the finding and 
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that no visible indication is given) and to watch closely for any reflex 
motions The successful carrying out of such a test usually necessitates 
a number of attendances before the confidence of the child can be obtained 
sufficiently to produce satisfactory results 

Technique of Fitting Hearing Aids 

Should the doctor's instructions require the supply of a heanng aid it 
IS, of course, possible to supply a standard pattern such as that adopted by 
the Ministry of Health and consider the matter satisfactorily closed 
Years of experience indicate, however, that no one heanng aid will suit 
all types of deafness and more satisfactoiy results may be expected if the 
matter is taken a good deal further, inasmuch as types of deafness and 
makes of heanng aids differ considerably, and must, if satisfactory results 
are to be obtained, be brought into agreement 

Selection of hearing aid The selection of a suitable heanng aid 
obviously cannot be left solely to the patient and only those aids which are 
considered suitable should be submitted for fitting In the selection 
numerous points anse of which the following are the most important — 

(а) Degree of deafness A decision can be made as to the suitability of 

an air or bone conduction mstniment by a study of the audiogram 

(б) Purpose for which required The type of set may be modified by 
the conditions under which the patient requires to use it, as, for 
example, ordinary conversation, hstenmg to lectures, school, and 
so on 

{c) General appearance or design As it is impossible entirely to 
conceal the set about the person in all circumstances, the smallest 
and most inconspicuous or alternatively the one of the best 
appearance, is most often chosen 

Fitting of heanng aid Most modem electncal heanng aids can be 
adjusted to intensify low, middle or high frequencies, and many makes 
have different adjustments of earpieces for greater selectivity of sound 
It IS therefore necessary to adjust the set carefully from the chart with 
these points in mind before the patient first tnes it Numerous further 
adjustments will then need to be made by a process of trial and error 

The foregoing procedure will have to be repeated on several sets so that 
the patient may make a selection Throughout these tests it is essential 
that the patient should not be able to see the audiometncian's mouth in 
order that answers shall not be given based on hp reading instead of 
hearing 

The earpiece, whether disc, anatomical mould or bone conductor, will 
whistle if uncovered or fitting loosely when the volume is first switched on, 
and should it be in close proximity to the ear when this oscillation occurs 
will cause great distress and sometimes pain It is essential, therefore, 
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that the earpiece should fit tightly on or into the ear or on the mastoid 
bone to prevent “ feed back Under no circumstances must the 
volume be switched on before the earpiece has been fitted, and the volume 
must be switched off before the earpiece has been removed. The patient 
is shovm how to adjust the amplification. The first fifteen minutes are 
taken up in allowing the patient’s ears to focus and in teaching him to put 
aU extraneous sounds into the background. Initial confusion will soon 
give way to the ability to distinguish sounds more clearly, this ability 
being tested by putting to the patient questions containing words which 
are unexpected, the answers to which will indicate to the audiometrician 
further adjustments which the set may require. 

If the hearing aid is to prove satisfactory the patient must be instructed 
as to various technical points on its use and maintenance. The volume 
must not be so great as to cause headaches, nerve fatigue, irritability 
and distortion of sounds, neither must it be so small as to cause strain and 
bad temper. Information should also be given as to the use, rotation and 
replacement of batteries in order to obtain the longest " life ” from them. 

Although the problem of comfort in wearing the instrument ma}’’ 
appear to be of shght importance to those with normal hearing, it has in 
fact an immense psychological significance, its solution being of practical 
help to the deaf. A manual worker, for instance, must be shown how to 
dispose of the set so that the conditions of his work wiU not harm the 
instrument. Much irritation and annoyance can be caused by constantly 
catching the hands in the loose wires and pulling out the dehcate plugs, and 
in time causing the wires to wear and break. Considerable care must 
therefore be taken to ensure that the microphone and valves are worn in 
such places as to avoid risk of mechanical damage, and that loose wires are 
concealed under jackets, blouses, etc. The batteries must not be worn in 
such a position as to become damp from perspiration. In the majority of 
cases it is possible so to arrange the hearing aid that only the earpiece 
and the wire leading to it are visible. 

In the case of school children an accumulator box-type set for standing 
on the desk is usually found to be most suitable and its use entails the 
giving of directions to the headmaster or headmistress so that it may be 
kept in safe custody and be placed on trickle-charge at nights. 

Many of the deaf cannot obtain intelligibility from an electrical hearing 
aid and many are not sufiiciently deaf to require one, in which cases a 
non-electrical instrument should be fitted and tested. The commonest 
types comprise auricles (single or double) speaking tubes, trumpets, ear 
shells, and banjo, bell, swan and cup shapes. 

The level of ordinary intelligence in the patient may not be of the 
highest and this, coupled with much ingrained prejudice and the 
condition of introversion so often associated with deafness, may make it 
most difficult to produce a satisfied state of mind, and the finding and 
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fitting of a suitable heanng aid is generally found to take a considerable 
time and much patience 

In appropnate cases the patient should be recommended to purchase 
and use special gramophone records which produce simple and complex 
sounds at varying intensities and which will enable him to regain recogni- 
tion of sounds which he had formerly failed to identify All patients 
should be recommended to take up the study of hp reading, which forms 
a most useful adjunct to their hearmg aids 

The instrument finally selected should be taken by the patient for a 
week's trial under the conditions in which it is to be used At the end of 
the week the patient should again be seen by the audiometrician when any 
necessary further adjustments may be made or advice be given Many of 
the patient’s difficulties are often found, however, to be more psychological 
than mechanical If necessary further tests should be made with a view 
to the selection of another set When the patient is fully satisfied that the 
instrument he has had on tnal is the best one for him and is prepared to 
keep it, arrangements may be made for him to keep it if a Government 
instrument, or to purchase it on special terms through the hospital A 
wax impression of the ear should then be prepared for those desinng an 
anatomical moulded ear-piece It is desirable for patients to deal only 
u ith the manufacturers of the sets should any mechanical defect appear 
If the patient is invited every three months to attend for re-test of 
his hearmg and for any other assistance required not only may further 
help be given but much valuable research data may be obtained 

To furnish a heanng aid set ‘ of sorts without regard to its suitability 
for the particular case is to copy the methods of some commercial salesmen 
and thus possibly leave the patient as deaf with the heanng aid as he was 
without it Further, to send him off with any set, however suitable, .md 
to take no further steps to ensure its efficient functioning is equivalent to 
handing him a Proetz Displacement Set or a Higginson's synnge without 
explanation and expecting him to discover for himself its proper use 
Owing to the infinite variety of patients treated their diffenng ages, 
their kinds and degrees of deafness and the varying standards of intelli- 
gence and willingness to co-operate detailed procedure must of necessity 
vary and depend to a large extent on the patient and the ability, mdividu- 
ahty and tact of the operator Hence the foregoing must be regarded 
only as providmg a general indication of procedure which may have to be 
\aned considerably or repeated in accordance with the requirements 
of each individual patient 

The Taking of Wax Impressions for Moulded Earpieces 
The accepted idea of a hearmg aid has for many years been some more 
or less conspicuous appliance actually applied over the ear, the ordinary 
disc earphone familiar in early radio sets being typical A perhaps natural 
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prejudice against wearing this obvious indication of deafness has existed 
and has proved in very many instances a serious drawback to the use of a 
hearing aid. There is now available, however, a fitting which can be 
applied most inconspicuously to the ear, viz., the anatomical moulded 
earpiece of plastic material. While this is not in actual fact so efficient 
as a disc earphone its adoption has done much to help the deaf by making 
almost unnoticeable any outward indication of the disability from which 
they suffer. It should therefore become a regular part of the duties of the 
audiometrician to take impressions of the patients’ ears from which a 
technician can produce in plastic material a permanent, well-fitting and 
almost invisible earpiece. 

While standard earmoulds of various sizes and designs are commercially 
available many of these fail properly to fit the user’s ear. They frequentl}" 
drop out and cause considerable ?.nnoyance to the wearer and may 
possibly give rise to '' feed-back ” as already mentioned. Again if the 
contour of the fear does not correspond with the standard design friction 
or pressure may cause soreness, possibly aggravated by the presence of 
perspiration. A properh- fitting earpiece is therefore essential if comfort 
combined with the maximum benefit is to be obtained from the hearing 
aid. Such earpieces may be specially made from individual wax 
impressions, the efficient preparation of which demands both skill and 
experience. 

Several methods of taking the necessary impression of the ear exist and 
the following has been proved to be both safe and simple as weU as 
efficient. 

Technique. A httle cotton wool should be twisted on to the end of a 
wooden applicator, dipped well into vaseline and applied to the ear, which 
should be greased along and aroimd the meatus, over the concha and the 
inner part of the auricle, going particularly well into the triangular fossa 
and under the front of the helix. Too much grease cannot be applied and 
too little can be harmful as it may allow hairs to stick to the wax, resulting 
in pain to the patient and possibly septic spots if the hairs are puUed out on 
removing the wax. Special note should be taken of the size and direction 
of the canal while greasing the ear. 

Experience ^vill soon indicate the quantity of wax required and this 
should be melted in hot water until very soft and pliable. It should then 
be hfted out with a metal instrument and moulded by folding over and 
over, making a small tapered point at one end. This point should be small 
enough to push into the canal into which it should not extend more than 
about a quarter-of-an-inch. The temperature of the wax should be 
tested by placing it on the back of the hand and if it is too hot for this 
position it is too hot for the patient’s ear, to which, however, it will not be 
sufficiently pliable to mould if it is too cool. 

The insertion of the wax into the canal wiU press air forward against 
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the drum so that the patient should keep his mouth open while the uax 
IS gently pushed m the direction of the meatus and moulded with the 
probe well into the tnangular fossa and under the front of the helm It 
may be noted that the patient's mouth should only be opened slighth 
otherwise the shape of the ear may be modified Particular attention 
should be given to that portion of the impression under the hehx as it will 
be this part of the mould which keeps the earpiece m place The wax 
should be pushed behind the tragus making sure that it is not bulged by 
too much wax behind it and also behind the antitragus, care being taken 
that neither are folded over into the wax Finally the wax should be 
pressed with the fingers in the direction of the canal and concha so as to 
cover the ear but leaving a depression m the centre so that the ear may be 
able to recover its normal position 

The wax should be cool m a few minutes and may then be removed b\ 
twisting the top of the impression in a direction an ay from the face 
Surplus vaseline may then be removed from the ear with a piece of cotton 
wool and the whole procedure should not have taken longer than fifteen 
nunutes The wax impression is then sent to a technician who will 
reproduce from it a well-fitting, comfortable and inconspicuous moulded 
plastic earpiece 



Conclusion 

The practical side of clinical audiometry and the fitting of hearing 
aids has been dealt with above in some detail but no standard of technique 
and mechanical efficiency, however high, can by itself ensure success It 
cannot, therefore, be too strongly emphasized that the human element 
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must receive as much, or more, consideration than the mechanical. The 
application of audiometries and the fitting of hearing aids cannot be 
properly carried out by an untrained person or one of unsuitable 
personality. The possession of somewhat exceptional abilities is required 
in addition to tact, patience and willingness to take endless trouble. 
In addition, for the really successful audiometrician a sound training in the 
following branches of the subject is essential, namely, the psychology of the 
deaf, the handling of deaf-mute children, the rudiments of lip-reading, 
the anatomy, physiology and diseases of the ear, including the causes of 
deafness and the medical terminology involved, the basic principles of 
acoustics of the ear, the physics of audiometers and hearing aids and their 
adjustment, medical and professional etiquette and hospital practice. 
Only on such lines can an organization of real and lasting benefit to the 
deaf be constitute. A trained audiometrician having the abilities outlined 
above should not, of course, be confused with a technician whose main 
function it is to carry out purely mechanical repairs and adjustments to 
hearing aids. 

Evidence goes to show that even with the most painstaking and careful 
attention to the selection of suitable appliances followed by instruction 
and help in their use only about 66 per cent, of the instruments are finally 
retained by the patients. The aim of modern audiometry should be to 
make hearing aids loo per cent . successful. 
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THE EFFECTS OF STREPTOMYCIN ON THE 
EIGHTH NERVE SYSTEM-* 

By M R DIX (London) 

Since streptomycin was discovered to be effective against tuberculosis in 
guinea pigs (Feldman and Hmshaw, 1944), there have been reports of 
increasmg and successful use of the drug in the treatment of the disease 
in man 

Almost all who have used streptomycm over long penods have at the 
same time observed certain toxic effects m the patients treated The 
first specialized report of the aural complications was made by Brown and 
Hmshaw (1946) -Vestibular disturbances such as hght-headedness 
dizziness and giddiness of varying intensity were the most common 
symptoms descnbed, and a gradual decrease in labyrinth function was 
demonstrated by means of caloric and turning tests Cochlear distprb- 
ances were much less common The complaint was of deafness and roaring 
tinnitus This occurred m patients receiving large doses of streptomycin 
{3 to 10 gm daily) In no case in which the patient received i to z gm 
streptomycin daily did disturbances of heanng occur Hearing returned 
in two cases on discontinuing the drug 

A detailed investigation of the effects of streptomycm on the labynnth 
has recently been made by Glong and Fowler (1947) In over 90 cases 
seen by these observers there were only eleven cases of deafness, and among 
these only three were not associated with meningitis which could not be 
excluded as the causal agent Vestibular disturbances were, on the other 
hand, very common In a senes of twenty-three cases whose vestibular 
function was very carefully studied there was loss of response to rotation 
and calonc stimulation m twenty after twenty-five days of treatment 
No recovery of vestibular function was reported after four months from 
the first negative calonc response None of these patients received more 
than 2 gm of streptomycin daily 

From the above results, it would appear that streptomycm has a 
selective toxic effect upon the Vlllth nerve system Toxic vestibular 
effects are the rule m cases receiving a dosage of not less than 30 mg 
streptomycin per kg body weight Cochlear effects are i ery much less 
common and are unlikely to occur unless the drug is given m larger doses 


• From the Otological Research Unit Medical Research Council National Hospital 
Queen Square London 
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We have recently had the opportunity of observing the effects of 
streptomycin on six patients treated at the National Hospital. Five of 
these patients were children and the drug was given for tuberculous 
meningitis. The other patient, an adult, received a prophylactic course 
of streptomycin after the excision of a parietal tuberculoma. The present 
note is a record of our observations of Vlllth nerve function. 

The streptomycin used for this investigation was made by Merck & Co. 
and had potencies of 600 to 650 micrograms streptomycin per milligram 
solid. The concentration of the drug aimed at was 0-02 gm. per lb. of 
body weight (44 mg. per kg.) . This was given by six-hourly intramuscular 
injections. 

The first four children treated received the course recommended by the 
Medical Research Council to extend over a period of three months. 
Three of these received o-i gm. streptomycin daily by intrathecal 
injections during the first and third months in addition to the intra- 
muscular injections. The fourth child received intrathecal streptomycin 
during a second course after two months’ rest from all treatment. In the 
case of the fifth child, the first course of intramuscular streptomycin was 
prolonged for five months. The adult patient received prophylactic 
streptomycin over a period of six weeks. 

Effects of streptomycin on the Vlllth nerve system were observed at 
intervals throughout the period of treatment in each case. 

Vestibular effects were measured by means of the caloric test, as 
described by Fitzgerald and Hallpike (1942). A two-pint metal douche 
can was filled with water and the temperature adjusted first to 30° C. 
and then 44° C., temperatures 7° C. above and below body temperature. 
The water level was some two feet above the ear to be tested. Water from 
the can reached the ear by means of rubber tubing connected to a nozzle 
tip 4 mm. in diameter, inserted in the external auditory meatus. The 
patient lay in the dorsal position for the test with the head raised 30° above 
the horizontal and fixed his gaze on some convenient point on the ceiling 
in the centre of his field. Each ear was irrigated with water at both 
temperatures for a period of 40 seconds measured bj'^ a stop watch, 
precautions being taken that the minimum volume of water reaching the 
ear during this time was not less than 8 fluid ounces. Reaction duration 
was measured from the beginning of the irrigation to the point of dis- 
appearance of the nystagmus. If no nystagmus was observed at these 
temperatures the ear was further irrigated for 60 seconds with colder 
water, at about 22° C. Only when no response was observed under these 
conditions was the caloric reaction said to be absent. 

The results have been recorded graphically as shown in the accompany- 
ing chart which depicts a normal reaction pattern. Each line represents a 
three minute interval. In each case the end-point of the nystagmus is 
denoted by a cross. 
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Cochlear function was difficult to investigate at the first examination in 
the case of the children as they were drowsy, ill and unable to co-operate. 
As their general condition improved, however, we were able to obtain 
satisfactory responses to whisper tests in all and pure tone audiograms in 
four cases. 

Results 

The effects of streptomycin upon the Vlllth nerve system and general 
clinical condition of the six patients are shown diagrammatically in the 
figures which follow. The total daily dosage of streptomycin per kg. of 
body weight is based upon the average body weight over the period of 
treatment. The results may be summarized as follows : — 

Cochlear fmiciion. In one only of six cases was cochlear function 
significantly reduced during the course of streptomycin treatment. 

Vestibular function. The caloric responses were abolished in all 
six cases in the course of treatment. This occurred whether strepto- 
mycin was given by intramuscular injection only or by combined 
intramuscular and intrathecal routes. 

Gomrnents 

In the case of the five children there was no subjective vestibular 
disturbance throughout the initial course of streptomycin therapy, and no 
spontaneous nystagmus was observed. In the case of the adult, on the 
other hand, subjective vestibular disturbances were a marked feature. 
Severe vertigo and nausea were experienced for several days some three 
weeks from the onset of streptomycin therapy. These symptoms resolved 
as the caloric responses were abolished. He has regained his balance 
slowty but still has some difficulty m walking in the dark after nine months. 

In five of the cases described caloric responses were completely and 
permanently abolished during the first course of streptomycin therapy. 
In the sixth case (K.M.) although caloric responses were reduced during his 
first course of treatment they were never completely abolished. After 
two months’ rest the responses were partially restored. They only 
disappeared completely during a second course of treatment. 
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dosage given remainder of course. 




Case History KM aged 5 j ears (continued) 'tfter ts\o months rest from treatment general condition had deteriorated Vomited 







Effects of Streptomycin' on Eighth Nerve System 

There has been no sign of re-appearance of caloric responses after their 
complete abolition in any case. In Case I (A.B.) caloric responses were 
stiU completely absent eight months after cessation of streptomycin 
therapy. 

There has been no subjective cochlear disturbance in any case. The 
only case showing any objective disturbance was K.M. in which the 
audiogram showed some loss .of hearing towards the end of the second 
course of streptomycin. More recent audiograms after three weeks’ rest 
indicate that the hearing is again improving. 

Summary 

The observations recorded confirm the results of Brown and Hinshaw, 
(1946), Fowler and Seligman (1947), Glorig and Fowler (1947), that 
streptomycin has a selective toxic action upon the vestibular apparatus. 
The precise locus of this action remains obscure. 

Acknowledgements 

AH of the six patients described in this paper were under the care of 
Dr. E. A. Carmichael, Director of the Neurological Research Unit, Medical 
Research Council, to whom grateful acknowledgements are due. 

Thanks are also due to Dr. E. P. Morley and Dr. R. E. Kelly for their 
kind help and criticism in preparing the case histories 

REFEREKCES 

Baorvu, H.A. and Hinshmv, H. C., 1946, Proc. Staff Meet., Mayo Chntc, xxt. 347 
Feluman, W. H. and Hinshaw, H. C.. 1944, Proe. Staff Meet . , Mayo Chine, xix. 593. 
Fitzgerald, G. and Hallpike, C. S., 1942, Brain, Ixv, 115. 

Fowler, E. P, and Seligman, E., 1947. JM .M A ., cxxxiii, 87 
Glorig, A. and Fowler, E. P., 1947. Ann. Oto -Rhino.-Laryng., Ivi, 370 


745 



HEAD NOISES OF MUSCULAR ORIGIN* 

AUDIBLE OR OBJECTIVE TINNITUS 

By HUGH W. SCHWARTZ (Halifax, Nova Scotia, Canada) 

A MALE, aged 32, was admitted to the Medical Service of the Victoria 
General Hospital, under Dr. K. A. MacKenzie, July 13th, 1945, com- 
plaining of headaches and a sound like “ the tick of an alarm clock ” in 
both ears, Although the patient had noticed the “ tick ” on and off 
tor three years, lasting for periods of days or weeks, it had not caused him 
actual annoyance until three months before admittance. The " tick ” 
did not interfere wth sleep unless an ear was on the pillow. In the 
presence of noise, and as an operator of a compressed air drill, he claimed 
he suffered a great deal of distress from the headaches. 

The observations made at this time were that a bilateral clicking- 
bating like noise, 108 per minute (my own note was 78), easily audible 
at a distance of two or more feet from either ear. Up and down move- 
ments of the tongue and soft palate were noted as weU as rhythmical 
contractions of the masseter and temporalis muscles on clenching the 
jaws ; all were in time vith the clicking noise. The rate could not be 
influenced by activity and was unrelated to the pulse. 

No movement of the ear-drums could be detected. He was able 
to chew, bite, swallow and extend the tongue normally. My interne 
was assigned the special duty of making observations when the patient 
was sleeping and reported that the ticking did not cease. On the whole 
it was felt that the impulse, whatever its origin, was distributed for the 
most part by the motor division of the Vth nerve and we were thinking 
in terms of a growth. (As to the tick itself it was thought that probably 
the tensor tympani might be the explanation.) One of those interested 
remembered seeing a case when in London of a young girl with rhythmical 
contractions of one side of the tongue leading to hypertrophy of that 
organ which was believed to be secondary to an encephalitis. 

The patient realizing that he was more or less of a curiosity and that 
none of the physicians were any too well informed about the matter 
departed for his home before we had time to consult the journals. The 
textbooks made no mention of the condition. 

Two months later, September loth, he was admitted to the Montreal 
Neurological Institute and Dr. MacKenzie was sent the follovang report : 


Delivered before the Canadian Oto-laryngological Society, June 23rd, 1947- 
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Head Noises of Muscular Origin 

Objective Findings on Physical Examination 

1 On auscultation over the head, there is a rhythmic noise about 
87/sec 

2 Rhythmic contraction of temporal and masseter muscles ivith 
gntting of teeth 

3 Rhythmic contraction of orbiculans ocuh when eyes are shut 

4 Rhythmic movements of palate and tongue when the mouth is 
open 

Laboratory Data 

Consultation with Dr McNally, September nth “ Nasopharynx 
Both eustachian tube orifices are open There is a continuous tremor-like 
movement of the antenor wall of the eustachian onfices, which is made 
up chiefly of the levator palati muscles This tremor or spontaneous 
movement appears to extend mto the soft palate and the movement of the 
soft palate consists in a constriction with an elevation just over the base 
of the uvula, which can be seen with the nasopharyngoscope 

Impression This is probably m the nature of a habit spasm 

Recommendation I would suggest a consultation with psychiatnst 

Consultation with A W Young, M D , September 12th and 
September 17th " After several interviews, I agree the clicking in the 
ears is made voluntanly by the patient He has controlled it for short 
intervals It disappears when he is asleep The basis is simply a desire 
to leave his job of coal mining because of the fear which is constantly 
present when he descends into the mine He is frozen to the job, and 
can only be released if ill and not fit for the job He has feigned 
disability by makmg this clicking sound and complaining of headache 
He has been told very definitely that he wall receive no letter from us 
about his illness until the clicking ceases 

Therapeutic Procedures 

Suggestion was used on the patient m the form of pennies placed 
over both mastoids It was explained to the patient that copper would 
make the clicking cease By the next morning the chcking had ceased 
entirely 

Condition on Discharge 

Cured 

Discharge Diagnosis 

Tic of the levator palati muscles of psychogenic origin 

On Apnl i6th, 1947, the writer and Dr R L Saunders, the 
anatomist, had the opportunity of re-examimng this man m my con- 
sulting room He stated that he ivas relieved of headaches for about 
two months after leaving Montreal — ^but they return if exposed to noise 
As for the " tick ” he had never been relieved although the doctors 
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claimed they were unable to hear it. On his return from Montreal his 
sister told me she had listened carefully and could not hear anything. 
On returning to work he was given a surface job. The patient’s story 
is that he had only been back at work a short time when a stranger 
sitting next to him commented on the ticking noise he was hearing. 

At this examination we found the rate was roo and the loudness of the 
tick varied in intensity — at one time it could be heard at a distance of 
eight feet, then again only if the examiner placed his ear a few inches 
from that of the patient. This variation did not appear to foUow any 
particular pattern. The only muscles not noticed before, either in 
Montreal or Halifax, was the obicularis oris. I was unable to confirm a 
fleeting impression that the ear drum shared in the movements. If the 
absence of nystagmus, using the ophthalmoscope as a refinement, can be 
interpreted as non-involvement then the Illrd, IVth, and Vlth cranial 
nerves can be ruled out. 

The sister and brother-in-law helped by listening when they believed ' 
the patient to be sound asleep. During one night the brother-in-law 
tiptoed in to listen on three occasions and had no difficulty in hearing the 
tick at a distance of several feet. The sister listened on two other 
occasions and was able to hear it one time but not at the other. 

We now have three examinations — July 1945, September 1945, 
and April 1947. The Vllth (facial) nerve had been passed as normal in 
July. Having the masseter and temporalis behaving as they did it is 
doubtful that any musculature supplied by the Vllth would have been 
missed. 

In September the obicularis oculi was added and it is again doubtful 
that the obicularis oris would have been missed. In April the obicularis 
oris could be added as will be demonstrated in the moving picture. So 
it would appear that there is an element of progressiveness unless all 
concerned are unbeUevably careless in making their observations. 

It would then appear that the impulses are reaching their destinations 
via the motor division of the trigeminus, the facial and the hypoglossus 
beyond question. The traditional innervation of the Eustachian tube 
and soft palate is the vagus or the accessorius through the vagus with the 
exception of the tensor palati (dilator tubae) said to be supplied by the 
motor element of the 3rd division of the trigeminus. Some are of the 
opinion that the tensor is supplied by the facial. In addition it is not 
unlikely that the other palatal muscles are supplied by the glossopharyn- 
geus (although predominately sensory) and the hypoglossus. 

Our second point is that the audible element varies in loudness and 
this may have some bearing on the differences of opinion as to its 
cessation during sleep. 

His sister thought that some idea of his history, character and dis- 
jjosition might help in arriving at a diagnosis. She said her brother was 
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subject to convulsions as a child He is steady, kind and generous A 
favounte with those with whom he plays baseball, football, hockey, etc — 
as he IS always able to smile — never gets cross — enjoys winning but never 
lets defeat worry him With him the game is the thing In short he is 
a good loser His school record is good but might have been better had 
he not always kept “ tomorrow ” m reserve— m fact “ tomorrow ” was 
and IS his favounte day His unbounded faith in this day makes him 
quite irresponsible as regards the keeping of appointments She stressed 
that he was a person who was more or less free from fear and as a boy 
would readily take a “ dare ” Earning well he never had the urge to 
" get on ” matenally speaking as the other members of his family He 
will play by the hour ivith his nephews and nieces whereas with most 
uncles a little goes a long way The onset and development of the disorder 
seem more or less to have paralleled the period of courtship and 
mamage He is happily mamed, is a good provider and never 
touches liquor Their philosophical outlook on hfe is somewhat diSerent 
His IS stnctly scnptural, “ Take therefore no thought for the morrow 
for the morrow shall take thought for the things of itself Sufficient 
unto the day is the evil thereof ’ Her’s is less scnptural and more 
worldly 

The number of cases reported of audible or objective tinnitus not 
associated ivith the circulation appear to be few and far between Those 
authors cited by Bredlau in bnnging the subject up to date m 1934, 
when he himself reported a case of his own in a child aged 9, made no 
mention of any other muscle involvement than that of the soft palate 
and Eustachian tube Some had inferred that the musculature of the 
tube shared in the same rhythmic movements as the palate 

Bredlau in his comments says ' It is generally agreed that objective 
tinnitus may be produced in either of two ways, namely, by disturbances 
of the vascular system about the head and neck or by contractions of the 
muscles around the Eustachian tube The muscular type of tinnitus 
always produces a noise charactenstically regular and rhythmic, either 
clicking or ticking, at the rate of about 100 per minute 

The ongin of the sounds heard m the muscular type of objective 
tinnitus has been explained m a number of ways The suggestion that 
the noise may be the result of friction of the ossicles or of vibration of the 
drum membrane does not appear to be tenable Contractions of the 
stapedius or of the tensor tympam muscle seems to be too delicate an 
action to produce noises audible to an observer The only explanation 
of the ongin of these sounds for which definite evidence has been offered 
ascnbes it to the clonic contractions of the muscles about the eustachian 
tube and the soft palate , the opening and closing of the eustachian tube, 
with the accompanying alternate separation and contact of the two 
moist surfaces, best explains the pecuhar clicking sound Hysteria 
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and neurasthenia have been hj^othecated as predisposing or contributing 
factors. Since such conditions are uncommon in children and since it 
is in children that this type of tinnitus has always occurred, this explana- 
tion is not plausible. Some cases of this type of tinnitus have been 
reported in which the symptoms disappeared and reappeared, but in 
case I the ticking has been constant on repeated examinations and the 
patient is unable to control it. So far as I have been able to determine, 
no case has been reported in which it was possible to arrest the noise 
permanently, but the absence of instances of the muscular type of tinnitus 
in adults shows that a spontaneous cure probably occurs as the child 
grows up.” 

The case now being reported is unusual among an unusual group in 
having muscles involved besides those of the Eustachian tube and soft 
palate. It might also be repeated that the age is 34, that the tinnitus 
gives rise to no inconvenience, that it has not remained " cured ”, and 
change of occupation has made no difference. The evidence that it 
ceases during sleep is by no means convincing, and there is reason to 
suspect progression. 

During the preparation of this paper I learned that Dr. Hugh C. 
Wolfe of Greensboro, N.C., had a case of audible tinnitus. I made a 
direct enquiry and received a prompt reply in which he stated he had 
presented his case before the staff of the Piedmont Memorial Hospital 
in March 1938. Dr. Wolfe made the interesting observation that ” In 
my case the muscles of the tube and palate are involved in making the 
ticking sound. The clonic contractions of the muscles are synchronous 
with the ticking. By actual count these were 164 ticks per minute with 
mouth closed, 140 ticks wth lips open, and 70 ticks with mouth wide 
open ”. 

Assuming that an organic cause can be dismissed then an emotional 
basis must be searched for and the functional character of the phenomenon 
established. If functional is it symbolic representing in a condensed 
form some underlying emotional difficulties and conflicts or is it a dis- 
turbance of the autonomic nervous system and expressed in focal tension ? 
The one a psychologic response, the other a physiologic response to a 
disturbed emotional state. 

In functional cases one may imagine he understands the loss or dis- 
turbance of a part of function with which the patient is familiar — such 
as the paralysis of an arm, a disorder of sensation, aphonia or amblyopia. 
The involvement of a part, the very existence of which is probably 
unkno%vn, such as the Eustachian tube — makes the functional more 
difficult to even imagine. At this point perhaps it had better be left to 
the neurologist and the psychiatrist. 

I wish to thank Dr. K. A. MacKenzie for permitting me to report his 
case. 
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CLINICAL RECORDS 


HIRUDO MEDICINALIS (MEDICAL LEECH) IN THE LARYNX : AN 

INTERESTING CLINICAL CONDITION FOUND IN IRAQ 

By DAOUD SALMAN ALI (Baghdad) 

During the last three years ten, patients have presented themselves at the 
Out-Patient Department complaining of the following acute symptoms. 

(1) Hoarseness of voice. 

(2) Attacks of coughing. 

(3) Hsemoptysis. 

(4) Occasionally Dyspnoea. 

There was a common denominator in all these cases, in as much as they all 
lived in northern Iraq where the custom is to drink water from running springs 
beside their houses, and if thirsty in the night to go outside and stoop over the 
spring and drink. In all cases this history was obtained and the significant 
fact in the history, was a sensation of feeling something “ stick in the throat ” 
soon after drinking. 

On examination with a laryngeal mirror, a dark green elongated body was 
found to be sticking to some part of the larynx, usually the true vocal cord. It 
hung downwards through the glottis into the trachea. Occasionally it was 
found sticking to the aryepiglottic fold, and occasionally to the under surface 
of the cord. 

If carefully watched for a few moments the greenish body can be observed 
to be undergoing contractions, and the diagnosis is made. If the larynx is now 
observed, using an anterior fissure laryngoscope, of the Jackson type, the 
body can be seen more clearly and transverse segmentation, with orange 
longitudinal lines can be detected ; on stimulating the body it will be seen to 
contract violentty. 

The body is the common water leech (Hirudo medicinalis) which has been 
swallowed in the act of drinking. 

The technique of removal needs care otherwise the worm may drop down 
the trachea. 

Local anaesthesia with 10 per cent, cocaine is used, otherwise, if the worm 
is anaesthetized on using general it may drop down the trachea. Seize the 
worm rvith wide jawed forceps (e.g. Irwin Moore grasping forceps) grasping it 
firmly. On no account should the worm be pulled, otherwise it may tear, and a 
piece descend into the trachea. Steady pressure is applied for a few minutes 
and suddenly the worm relaxes its hold on the mucosa to stick to the forceps 
amd it can be safely removed. 

If the worm is already hamging dorvn the trachea, attached to the under 
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surface of the cord, we have put the patient into the Trendelenberg position, 
and on forcibly breathing the body of the worm slips proximally between the 
cords and then it can be removed in the usual way. 

Once removed the symptoms are immediately relieved, though sometimes 
bleeding from the point of attachment occurs, which usually stops in a few 
hours. 

Up-to-date we have had no complications following this unusual condition. 
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FORMATION OF CHOLESTEATOMA AROUND A DEPOSIT OF SULFA- 

POWDER 


By L. B. W. JoNGKEES (Utrecht)* 

The case of a 12 year old boy, who came to our clinic with a recurrence of a 
mastoiditis, may be of some importance for the valuation of primary closure in 
cases of mastoidectomy. The primary closure of the operation-cavity 'after 
mastoid operations has often been advocated since the sulfa-drugs and 
penicillin came into use. This treatment gives quicker healing and a shorter 
need of hospitalization. 

The case of this boy, however, seems to show the necessity of some caution 
in performing the primary closure, as the use of sulfa-drugs does not prevent 
the progression of an inflammation in the middle ear or the mastoid cavity. 

\Vhen J. was a boy of ten years he suffered from a recurrent middle-ear 
inflammation on the right side. Removal of his adenoids did not improve this 
and when a new attack continued for more than three months and did not 
respond to any conservative treatment, his surgeon opened the mastoid and 
removed all diseased bone. There was a fairly extensive destruction of bone, 
but at the end of the operation the cavity seemed to be quite clean. It was 
filled with sulfathiazole-powder and, but for a small piece of gauze, closed 
primarily. The further course was uneventful. The ear dried up very soon 
and the boy went back home. This was in July, 1946. 

After the operation everything seemed to be all right. The ear remained 
dry for some months and hearing was fairly good. However, soon afterwards 
he caught a cold and the scar behind his ear became red and tender. It burst 
spontaneously, pus was evacuated and except for a small discharge from the ear 
the boy had no complaints. This discharge was not so profuse as to alarm the 
patient or his parents. In the course of the next two years there were some 
recurrences of the swelling behind the ear, but as they all burst spontaneously 
and healed in this way, the parents did not call a doctor. 

However, on August the first 1948 a new swelling and tenderness did not 
heal spontaneously and the boy felt worse than in the previous instances, 
therefore the patient was sent to our clinic. Here we found the following 
condition. The left ear was normal. The right ear showed a red swelling and 
tenderness of the mastoid-area around the scar of the previous operation. The 
drum could not be seen because a descent of the upper-backwall of the external 
auditory canal made inspection impossible. There was a foul-smelling dis- 
charge. The whispered voice could be heard at a distance of o-flM. On the 
Rontgen-films according to Schuller and Mayer a large destruction of bone was 
found. The temperature was 103°. 

On account of these symptoms an inspection of the mastoid-cavity was made 
under general anaesthesia. After incision of the skin the old cavity was found to 


* From the Ear, Nose and Throat Department of the University of Utrecht. Director, 
Professor A. A. J. van Egmond. 
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be filled \Mth a big uhite clot, granular at the jnside and clear diolesteatoma at 
the outside of the clot A microscopical examination sho\\ed that sulfa- 
crystals formed the granular inside and that the outside was bound by sheets of 
cholesteatoma Bacillus proteus appeared to be the bactenological agent 
After removal of the big clot a large area of destruction towards the inside of 
the skull was found The cholesteatoma had destrojed the tegmen area 
laying bare the menmges, had destrojed the backwall of the auditor}' canal 
causing Its descent at otoscopy, and had denuded the labynnth in such a way 
after removal of all diseased bone and cholesteatoma the three semicircular 
canals were almost an anatomical preparation made by nature In view of the 
large destruction we had to perform a radical mastoid operation The further 
healing was uneventful and the cavnty dried up \ery soon 

From this case it is obvious that under cover of sulfa drugs locall} applied, 
destruction may proceed and may endanger the patient s life 

Summary a descnption of a case in which the formation of cholesteatoma 
proceeded around a depot of sulfathiazole The cholesteatoma caused a 
large area of destruction behind the sulfa depot 
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SOCIETIES’ PROCEEDINGS 

ROYAL SOCIETY OF MEDICINE— SECTION OF LARYNGOLOGY 

May 7th, 1948 

President : A. J. Wright 
Infra-Orbital Neuralgia 
By G. C. Knight 

There are frequent points of contact between the specialities of Oto-rhino- 
laryngology and Neurosurgery. The object of this communication is to examine 
one facet at which our specialities overlap — namely that of pain in the territory 
of the trigeminal nerve which may occasionally be deceptive and lead to 
difficulty in diagnosis and treatment. 

The trigeminal nerve runs a long course and there is a very close association 
between its branches and the nasal air cells. Occasionally the sphenoidal air 
sinus may extend as far as the semilunar ganglion or foramen ovale, and it is a 
fact that the introduction of cocaine into the sphenoidal sinus may produce 
complete trigeminal anesthesia, indicating how thin a layer of dividing bone 
separates the sinus from the nerve. 

The close relationship of the sphenopalatine ganglion to the nasal mucosa is 
also remarkable ; hence it is that certain cases of trigeminal pain occasionally 
have their origin in acute intranasal disease, but it is also true that atypical 
forms of primary trigeminal neuralgia may closely simulate the symptoms of 
primary intranasal suppuration. 

It has been my experience that in the majority of cases intranasal operations 
are not followed by chronic pain and that many of those patients who suffer from 
persistent pain after nasal operations do so, not on account of some unrelieved 
condition in the nose, but from the persistence of a state that was present prior 
to operation which may occasionally be a psychalgia or atypical neuralgia that 
was mistakenly diagnosed as arising from intranasal causes. 

The leading feature of psychalgic pain is that it is constant. Pain that is 
unremitting, that never leaves the patient, that changes in form but never in 
severity is always suspect; for true pain of organic origin must wax and wane as 
the causative disease varies in intensity ; it is sometimes better and sometimes 
worse, whilst typical or atypical trigeminal neuralgia occurs in characteristic 
paroxysmal outbursts. One should always beware of the patient with a 
distressing background or with little responsibility, ample means, and no vital 
interests who complains of pain that never leaves her. 

With this passing reference to psychalgia it is proposed to confine the 
remainder of this discussion to two subjects, namely, infra-orbital neuralgia 
and sphenopalatine neuralgia, each of which ma}? occur as primary lesions 
independently of nasal infection and yet may simulate the pain s5unptomatology 
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•of antral disease or affection of the deeper air cells With this object it is 
necessary to review the pathways for the conduction of pain stimuli from the 
paranasal regions 

The tngeminal nerve is the only pathway for the conduction of pain from 
the nasal air cells I do not believe in the existence of sympathetic pathways 
which can produce pam in the head or in the paranasal region It is true that 
referred pam in the neck and shoulder may occasionally be attributed to reference 
through the sympathetic system, but after a complete section of the tngeminal 
nerve it is impossible to elicit pam m the nasal region by traumatizmg the 
nasal mucosa although the sphenopalatme ganglion and vidian nerve are 
still intact Painful sensations that continue after a sensory root section are 
either psychalgic in ongm or attnbutable to the escape of a few fibres m the 
sensory root which has left the tngeminal pathways partially intact as a result 
of an incomplete operation 

The major portion of the tngeminal supply from the nose is conducted in the 
second division of the tngemmus, only a relatively small proportion returning 
m the firet division The first or ophthalmic division passes through the 
sphenoidal fissure conducting pam sensations from the eyeball and lacnmal 
gland, from the upper portion of the nasal mucosa and the skm of the upper 
eyelid and midline of nose, and from the forehead and scalp as high as the 
vertex 

The second or maxillary division passes from the foramen rotundum across 
the sphenomaxillary fossa to the mfra orbital canal In the sphenomaxillary 
fossa it gives off its mam supply to the paranasal sinus bemg connected to the 
sphenopalatme ganglion of Meckel by two or three stout filaments, the spheno- 
palatine nerves These constitute the sensory roots of the ganglion and pass 
directly from the maxillary division to the upper border of the gangUon, passing 
through the ganglion without forming contact wth the ganglion cells, to be 
contmued as the important sensory branches of distribution, which together 
innervate the greater portion of the nose nasopharynx and accessory air cells, 
the area of distribution covermg the nasal mucosa except in the region of the 
inferior turbinate, the roof and septum of the nose the hard palate in the region 
of the incisors, the sphenoid and ethmoidal air cells and the nasopharynx in the 
region of the fossa of Rosenmuller 


Branches of distribution of 
sphenopalatine gangUon 

Ascending or orbital 

Descending or large posterior palatine 
Accessorv 

Internal or posterior superior nasal 
nasopalatine 

Posterior or pterj gopalatine 


Area of sensory distribution 
f Sphenoid 

t Posterior ethmoids 
Periosteum orbit 

f Nasal mucosa except region of anterior 
J and inferior turbinate 
i Hard Palate 
Inside of gum 
Tonsil and soft palate 

{ Posterior supenor nasal fossa Roof and 
septum and hard palate m region of 
incisors 

Nasophar} nx /ossa of RosenmQlJer 


These internal branches of distribution are to be regarded as the splanchnic 
distribution of the tngemmus as opposed to the somatic branches which, through 
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the first, second and third divisions innervate the peripheral structures of the 
skin and jaws. Disturbances arising from the splanchnic territory may well 
have a different clinical character to similar disturbances arising in the area of 
somatic supply. 

Anterior to the sphenopalatine ganglion the infra-orbital nerr^e enters the 
infra-orbital canal and is then distributed in branches to the wall of the maxillary 
antrum and to the incisor, canine and the first premolar teeth (the second 
premolar and molars receiving a separate supply through the posterior superior 
alveolar branch), and finally emerges from the infra-orbital foramen to supply 
the skin of the infra-orbital region. Pain arising from involvement of the infra- 
orbital nerve will therefore be confined to the cheek in the region of the ala of 
the nose, and the anterior portion of the upper alveolus, especially in the region 
of the canine fossa. 


Infra-Orbital Neuralgia 

Paroxysmal infra-orbital neuralgia occurs in two forms : it ma3’’ appear as a 
presenting feature of trigeminal neuralgia and later spread to involve other 
branches of the trigeminus, or it may arise from local causes following upon 
dental extractions in the canine region and other operations in the region of the 
canine tooth, in which case the pain will remain entirely localized to the infra- 
orbital territory. Complete relief of pain may be obtained by infra-orbital 
avulsion in cases that have a local cause, but avulsion is an unsatisfactory 
method of treatment in trigeminal neuralgia as the pain wll later extend to 
involve other branches. 

Paroxysmal explosive attacks of pain of brief duration simulating the pain of 
trigeminal neuralgia may be seen in cases that have a local origin. Alternatively 
the pain may be continuous vdth exacerbations and remissions. 

I recall the case of a Dutch seaman whose pain commenced following the 
extraction of his canine tooth. A constant pain was present in the region of 
extraction and in adjacent portions of the superior alveolus : there was a feeling 
of dull heavy pain in the cheek below the eye — an associated antral infection 
was suspected. The antrum was punctured, vdth negative results. Paroxysmal 
explosive outbursts of pain of great severity then commenced and occurred 
infrequently during the first year but later became more frequent. Complete 
relief followed avulsion of the infra-orbital nerve. 

In other cases local pain has followed alveolectomy and in these, too, it has 
been possible to relieve the discomfort by infra-orbital avulsion provided that 
the pain was strictly confined to the region of the anterior portion of the 
upper jaw. 

In post-herpetic neuritis the pain is usually widespread and involves -a 
greater area than the territory of the infra-orbital nerve. Infra-orbital avulsion 
is therefore seldom to be considered in these cases, but I would recall that I 
have had experience of two patients in whom infra-orbital avulsion alone has 
succeeded in curing the pain. I would like to mention especially the case of a 
doctor in whom pain was experienced in the infra-orbital territory in the region 
of the canine tooth, in the lower lid of the eye and in the whole of the upper 
cheek, and also deeply behind the eye and deeply in the nose. The presence of 
pain in the eye and •within the nose made me suspect that infra-orbital avulsion 
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would fail, but in view of the great age and frail physique of the patient, who 
was forced to take large doses of opiates, it seemed that a small operation under 
local anaesthesia should be tried A particularly large portion of the nerve was 
removed at operation and complete relief of pam was obtamed except for some 
sore discomfort that continued in the nose in the region of a perforation of the 
nasal septum which received its supply through branches of the nasopalatine 
division 

I find that mfra-orbital avulsion is ineffectual as a means of relieving chronic 
pain resultmg from infection of the paranasal sinuses, presumably on account 
of the wnder area of their nerve supply, exceptmg in those cases where pam is 
•confined entirely to the region of the maxilla and canine fossa and upper teeth 
Deep pain that is experienced m the region of the eye, the side of the nose, and 
hard palate requires an operation on the sensory root of the tngeminus m order 
to interrupt the important fibres that are supplied from the sphenopalatine 
ganglion 

Sphenopalatine Neuralgia 

The sphenopalatine or nasal ganghon is a small tnangular reddish grey body 
with the apex downwards, situated in the upper portion of the sphenomaxillary 
fossa — lying beneath the second division of the tngeminal nerve — in close 
proximity to the nasal mucosa — at a depth varying in different dissections from 
r-2 to 7-9 millimetres It may occasionally occupy a direct submucous position 
or be replaced by two separate and smaller ganglia which are related to the 
sphenopalatine nerves 

The structure of the ganglion consists of sensory branches of the tngemmus 
and motor branches of the facial that are prolonged through its substance 
together with sympathetic ganglia cells which occupy a posterior position m 
the ganglion at its junction \vith the vidian nerve 

The sensory rtrots 0/ the ganghon consist of two or three stout filaments of the 
sphenopalatine branches which pass through the ganglion to the nose and 
palate without bemg m any way incorporated with the cells of the ganglion 
mass 

The motor root is supplied by the great superficial petrosal from the geni- 
culate ganglion of the facial This nerve also conveys taste fibres from the 
anterior two thirds of the tongue which have passed vtd the chorda tjmipani to 
the geniculate and thence through the great superficial petrosal to Meckel's 
ganglion and wall finally join the second division of the tngemmal nerve 

The S3anpathetic root of the ganghon consists of the great deep petrosal 
branch from the carotid plexus which joins the great superficial petrosal beneath 
the gasserian ganghon in the region of the foramen lacenim medium to form the 
vidian root 

The branches of distribution have been already referred to, but we may 
emphasize agam that the trigeminal fibres of the sphenopalatine nerves are to be 
regarded as the splanchnic components of the tngemmus supplying internal 
structures as contrasted to the somatic penpheral branches of the first, second 
and third divisions The pam ansmg from involvement of these branches 
differs from that of ordinary tngemmal neuralgia both in distnbution and type 
The distnbution of the pam corresponds closely to the branches of distnbution 
of the ganghon and also to the temtory of the infra orbital nerve 

759 



Societies’ Proceedings 

In sphenopalatine neuralgia pain is experienced, in the alar region of the nose 
and spreads laterally into the cheek and up to the infra-orbital region. At the 
height of the paroxysm the pain is also experienced deep inside the nose and in 
the hard palate and gums. The pain is of a continuous burning type and may 
last for twenty minutes or for many hours in each paroxysm, tending to spread to 
involve wider and vdder areas during the attack ; it is often associated with a. 
sensation of tension in the affected area ; it differs from trigeminal neuralgia 
in the longer duration of the paroxysms. Occasionally the symptoms will 
include loss of taste in the anterior two-thirds of the tongue. Physical examina- 
tion, which is usually entirely negative, may reveal a slight reduction of sensation 
over the soft palate on the affected side and of the pharynx as far down as the 
tonsil. Vasomotor and secretory disturbances are occasionally observed in 
association with the attack, consisting of reddening of the conjunctiva and 
profuse secretion of tears. These phenomena have given rise to speculation 
as to the part that the sympathetic pathways may play in the causation of this 
pain, but bearing in mind the function of the great superficial petrosal nerve 
which is the secretomotor nerve to the lacrimal gland, the excessive tear 
secretion is easily understandable. 

Sphenopalatine neuralgia may arise as a primary and independent condition 
without any associated intranasal suppuration. The syndrome is therefore 
by no means indicative of intranasal disease. With this qualification it is 
necessary in any discussion of this subject to pay tribute to the work of Dr. 
Greenfield Sluder for his extensive clinical and anatomical studies of the 
sphenopalatine syndrome. Sluder’s original description of the sphenopalatine 
syndrome was published on May 23rd, 1908, in the New York Medical Journal, 
Ixxxvii, 989 ; in it he gives an excellent description of the symptomatology : 

" Occasionally it has been my lot to be consulted by patients who were in 
every way healthy and normal, but who suffered much of the time from headache 
which did not follow any of the known rules. Sometimes it was referred to 
behind the eyes, sometimes to the upper jaw in front, and sometimes to the hard 
or soft palate. Occasionally the nose was said to ache in the back, or the teeth 
were described as sore, or the pain was referred to the temple. Sometimes an 
indefinite sense of stiffness was described. These symptoms appeared from 
day to day, alternating one with the other, or associated two or three together. 
On one occasion I had them all described at once. I have seen some high grade 
inflammatory troubles in the posterior ethmoidal and sphenoidal sinuses, which 
have subsided and healed, usually within a week or two, but have left the train 
of symptoms, as described, in their wake, and these have continued on more or 
less indefinitely. This exceedingly irregular train of symptoms cannot be 
explained on a basis of inflammatory troubles in the accessory sinuses." 

He points out the possibility of infection of the ganglion by the extension of 
sepsis from the nose and concludes ; 

" The distribution of the nerve processes of this ganglion corresponds closely 
wdth many of the regions to which pain is referred by these patients.” 

Sluder, in his numerous monographs, draws attention to the anatomical 
relationship of the sphenopalatine ganglion ; he points out the close proximity 
of the ganglion to the sphenopalatine foramen, a relatively exposed position 
which he thought might lead to the passage of infection from the nose to the 
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ganglion He also drew attention to the fact that the sphenomaxillary fossa was 
related superiorly to the thin bone of the sphenoidal smus and sphenoidal process 
of the palate bone, and posteriorly to the occasional prolongation of the sphenoid 
downward \Mthm the pterygoid process and great wing, and anteriorly to 
the thin postenor wall of the maxillary sinus He maintained that infection 
might transude from the thin bone m this situation and lead to inflammatory 
changes in the ganglion ^vlth resulting pam Hon\ ever, he drew attention to the 
fact that anteriorly the sphenopalatine ganglion was m relationship with the 
descending palatme artery and the sphenopalatme artery with their correspond- 
ing veins, and that these structures, together with surrounding connecting 
tissue, formed a protective pad which separated the ganglion by some 3 to 4 mm 
from the wall of the maxillary sinus forming the antenor boundary of the fossa , 
a finding which he thought might explain his behef that the charactenstic 
disturbances of sphenopalatme neuralgia were more likely to follow upon 
inflammation of the ethmoid and sphenoidal sinus but were not at all likely to 
ensue from extension of mfection from the postenor wall of the maxillary 
antrum Soon, however, evidence appears that even Sluder himself was 
beginning to doubt that all cases of sphenopalatine neuralgia were really of 
nasal ongin 

In 1910 in a communication to the Section of Internal Medicine of the 
St Louis Medical Society {New York med J , xci, 850) he described t^\o cases of 
typical sphenopalatine neuralgia occumng ^vlthout previous nasal smus 
infection and, in 1913, twelve cases of “ systemic toxic ongin ” {Trans Sect 
Laryng Otol , Amer med ) 

It may of course be true that an infection of the ganglion might follow upon 
infection of the nasal air cells in the manner that Sluder suggests This is a 
matter upon which I would appreciate your helpful comments in the subsequent 
discussion If It IS true that sphenopalatine neuralgia cak be a complication 
of nasal disease, it is equally true that paroxysmal explosive attacks of spheno- 
palatine neuralgia may anse as a primary condition as a vanant of the more 
usual tngeminal neuralgia occumng in patients who have never had any 
evidence of nasal suppuration whatsoever 

Treatment 

In the past, many cases exhibiting the sphenopalatine S3mdrome have had 
their treatment commenced by vanous operative procedures on the nose 
earned out in the behef that their pam arose from nasal causes In \ lew of the 
fact that a nasal origin for this syndrome is by no means proven, I \\ ould suggest 
that mtranasal operation should be undertaken m this condition only when 
positive proof has been obtained of the co existence of mtranasal infection and 
that operations which are exploratory m character should be ngidly avoided 

Local measures designed to produce a temporary rehef of pam consist of 
cocamization of the sphenopalatine ganglion The application of cocaine to 
the region of the sphenopalatine foramen produces a transitory effect which 
lasts approximately half-an-hour This short penod of temporary rehef may 
succeed in abating an attack and may cut short the severe S5Tnptoms of hyper- 
secretion of tears and excessive nasal secretion that are sometimes associated 
wnth the syndrome Local measures of this kind can of course produce no 
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permanent effect in those cases in which paroxysms of pain are frequently 
repeated. 

Injection of the sphenopalatine ganglion is also an uncertain and 
unsatisfactory method. It is no mean feat to plant an injection directly into a 
structure 5 mm. in length which occupies an inconstant depth from the surface 
of the nasal mucosa. Many of the injections that have been performed' have 
for this reason been merely periganglionic and have led to an exacerbation of 
the existing disturbance by production of scar tissue and inflammatory reaction 
around the ganglion itself. In other cases if certain anatomical variations are 
present or if the course of the needle is not perfectly directed, quite serious 
injur3' may be caused by attempted injection. Cases are recorded of injury 
to the nerves l3dng in the sphenoidal fissure produced by a needle that was 
imperfectly directed from the posterior palatine canal. 

Sluder’s technique of using a straight needle that is introduced beneath the 
posterior tip of the middle turbinate 0*66 cm. from its posterior margin appears 
to be the safest method of approach, but the results of these measures have been 
extremely inconstant. The injection of solutions of 5 per cent, phenol in 
alcohol has had to be repeated in many cases from three to ten times. Injection 
may be accompanied by a considerable pain reaction after a short period 
of comfort, and this reaction, which is the result of inflammatory disturbances 
in the region of the ganglion, tends to become more and more severe each time 
the injection is repeated — as Sluder says : “ Severe cases of this kind are not 
only a terrible affliction for the patient. They may also put the Surgeon at his 
wits’ end for judgment, perseverance, and skill.” I would suggest that perhaps 
it were better not to embark upon so hazardous a course. 

I would now like to recount two cases of sphenopalatine neuralgia arising as 
primary disease, independently of any intranasal suppuration, that have been 
completely relieved by sensory root section of the trigeminus. 

Case I, — Male, aged 42, complaining of paroxysms of pain in the left side of 
the face which had been present for seventeen years, occurring at intervals of 
approximately six to seven hours throughout the whole of that time. In 1930 
this patient began to experience pain ; the paroxysms began just lateral to the 
nostril and then spread laterally into the cheek and up to the infra-orbital 
region. At the height of the paroxysm he would also experience pain deeply 
inside the left side of his nose and also on his hard palate and gums on the left 
side. This pain was of a continuous burning tj'pe, lasting for about twenty 
minutes, then subsiding gradually and leaving his face sore. His paroxysms 
occurred approximately every six to seven hours and were usually of the same 
intensity. They were brought on by going out in the cold wind but there did 
not appear to be any special trigger area. He stated that if he had a cold he 
became free from the attacks or that they became less severe. His trigeminal 
nerve had been injected on four occasions with some analgesia but no relief 
from symptoms. Examination revealed no abnormal signs in the central 
nervous system. 

In view of the suggestion that pain of this type might be conveyed through 
sympathetic pathways, an attack was elicited by stimulating the posterior part 
of the septal aspect of the left middle turbinate. This produced S5miptoms 
clearly recognized by the patient as the earlier stages of a typical attack ; they 
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included throbbing m the area of the pam, lacnmation in the left eye and a 
peculiar “ early " pam deep in the face which preceded the full development of 
pam The left cervical and thoracic sympathetic was then injected beneath 
the first nb by the posterior route , five minutes later sympathetic paralysis 
became evident with the development of a left Homer's syndrome The left 
upper limb became hot and flushed, the feft-sided nasal mucosa became very 
congested 

Repeated stimulation of the nasal mucosa again produced evactly the same 
symptoms of pain with lacnmation of the left eye, and some three minutes 
later he had a spontaneous and typical attack of pam at a time when the 
sympathetic paralysis was well developed, thus indicating that sympathetic 
block does not modify the onset or character of the attacks At a later date a 
complete sensory root section was performed and from that date the patient 
has had no further attacks of pam 

Case II — ^Male, aged 38 He experienced similar attacks of pain for four 
years and was completely relieved by a subtotal sensory root section designed to 
interrupt the fibres of the first and second divisions only, and in this patient also 
there was no evidence of any intranasal disease 

To summarize, it would appear that sphenopalatine neuralgia may occur 
as a vanant of trigeminal neuralgia, independently of associatedmflammationm 
the paranasal sinuses, that it is capable of complete and lasting relief by sensory 
root section , that the sympathetic pathways appear to play no part in the 
conduction of pam stimuli It is possible that this condition may be of post 
herpetic ongin and comparable to herpes of the geniculate ganglion 

E B D Davis said that for many years the Royal Dental Hospital had sent 

cases to his dime at Channg Cross The most common condition was alveolar 
pain following extraction This was purely a local pam and he came to the 
conclusion that it was due to periostitis, possibly following upon absorption of 
bone subsequent to extraction The treatment was to incise nght down to the 
bone, and that procedure was successful m a few cases only The relief afforded 
by injections of novocain was temporary These cases often occurred m 
nervous, anxious women 

Infra-orbital neuralgia was a rare condition and was purely subjective 
There were no visible signs and he believed these cases were part of a trigeminal 
neuralgia and the pathology or setiology was obscure There was nothing in tbe 
nose that he had found to account for the pam and nothing objective in the face 
The pain m the aunculo temporal nerve from a lower molar tooth or some 
painful condition of the mandible was \ery characteristic It spread to the ear 
and the side of the head almost up to the vertex No local cause could be found 
m most cases of sphenopalatine neuralgia He considered that it was a part 
of trigeminal neuralgia He had not seen sphenoidal sinus suppuration or 
neoplasm accompanied by sphenopalatine neuralgia 

The speaker recalled a visit he had paid to a chnic in Paris, when some cases 
of sphenopalatine neuralgia were shown These patients were treated by the 
application of wool soaked in cocaine on the area of the ganglion They 
returned regularly to the clinic for their treatment and appeared to become 
cocaine addicts 

Another type of case which was difficult was the patient who complained of 
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pain near the intranasal antral window made in the inferior meatus by an 
operation. He believed that this was due to scarring involving one of the 
dental nerves. 

J. A. Harpjjan, after referring to the use of cocaine on the sphenopalatine 
ganglion area for pain which in some cases he thought was vascular in origin, 
possibly sometimes wth an allergic basis, said that it was now TOdely accepted 
that in some pain S3mdromes a peripheral interaction takes place between 
sensory neiA’e fibres subserving pain and S3'mpathetic nerve fibres. He quoted 
some observ'ers (e.g. Pollock) who, he thought, had found that sufferers from 
sphenopalatine ganglion neuralgia were not always relieved by cutting trigeminal 
nerve fibres. For these pains medical lines of treatment, such as the adminis- 
tration of nicotinic acid, benadryl or salicylates, frequently helpful for a while, 
often eventuallj' failed to relieve. In women, sphenopalatine ganglion neuralgia 
was occasionally found to be worse just before a menstrual period and could then 
sometimes be relieved b3f progesterone. But by far the most satisfactory line of 
treatment he had yet found was cocainization of the sphenopalatine ganglion 
region followed by treating it vdth i per cent, to 2 per cent, silver nitrate 
solution ; stronger solutions were liable to be irritating and sometimes caused 
a temporar3f flare-up of the pain. 

G. C. Knight, in reply, said that Mr. Davis had asked him whether he had 
encountered tdceration of the nose in association with sensory root section. 
He had seen herpetic ulceration in the nose follow this operation. 

Another speaker had brought up the question of the pathway of the 
sympathetic as a means of conducting pain. It was perfectly true that pain 
could be referred through the sympathetic, but he would not accept for one 
moment that the persistence of pain after sensory root section necessarily 
meant that it had found its way back through the sympathetic. Anybody who 
had done trigeminal root sections would admit that he was bound to miss a few 
fibres occasional^. There might be just one or two fibres left, but it was quite 
amazing what an area those fibres could supply. It seemed to him that pain 
in the face and palate could not be sympathetic in origin, but pain in the shoulder 
and neck might be a referred pain. 

Film : Lesions of the Larynx 

G. Ewart Martin introduced a film of lesions of the larynx prepared by 
Dr. Louis Clerf of Jefferson Hospital, Philadelphia, who had kindly lent the 
film for exhibition in this country. 

The film first showed a normal laiymx. This was followed by vocal nodules 
and papilloma of the larynx and also papilloma of the trachea coming up 
between the cords. Following on this there was a case of keratosis of the cords ; 
of carcinoma of the cords and epiglottis ; and of tubercle of the larynx. That 
part of the film which showed tubercle of the larynx was, perhaps not so 
instructive because any duplication of a colour film tended to emphasize the 
reds and the photographs of the tubercle of the lar3mx did not show the 
characteristic pallor. Paralysis of the cords was also filmed and a very interest- 
ing case of functional aphonia, and finally injuries to the larynx. 

Ewart Martin said that Dr. Clerf’s film indicated a means of teaching 
Students the appearance of the more common lesions of the larynx which was 
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more impressive than drawings or even actual still photographs. Dr. Clerf had 
already published his method of filming the larynx wth indirect Iaryngosc(?py. 
The advantage from the teaching point of view u'as that it showed a mifror 
image of the larynx exactly as would be seen on indirect examination. It 
illustrated the difficulties that the student or practitioner might have in viewing 
the appearance and movements of the cords. 

The film was also sho^vn \vith the idea of stimulating those interested in cine 
photography to record their cases of lesions of the larynx. 
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EAR 

Further Labyrinthine Studies. S. H. Mygind. Ada Otolaryngologica. Supple- 
vientum Ixviii, 1948. 

I. Affections of the Humoral System of the 
Labyrinth 

This is a study of deafness caused bj'^ disease and is based on clinical experi- 
ments and histological examination of the internal ear. 

As a result the author divides diseases of the ear into three groups, (i) The 
aerotympanic system. (2) The humoral system. (3) The nervous system. 
He gives an account of the characteristic S5Tnptoms of these three groups. He 
also gives a detailed anatomical and physiological description of the humoral 
system. 

II. On the Labyrinthine Transformation of the Acoustic 
Vibrations to Pitch-Differentiated Nervous Impulses 

The author gives reasons for discarding the theory that pitch discrimination 
depends on elective vibrations of the basUar membrane and advances the theory 
that the decisive role is played by vibrations of the tectorial membrane pressing 
on the hair cells of the organ of Corti. This is consistent with the method of 
stimulation of the ampullae and otolith organs. The localization of the 
individual tones is due to the circumstance that each pitch makes the tectorial 
membrane subdivide into a number of secondary wave lengths, increasing from 
the apex to the base and being directly proportional to the frequencies concerned 
so that the same wave length is produced only in one place according to the 
pitch of the tone. The optimal wave length is that at which a hair cell and the 
appertaining Deiter’s phalanx each are struck by opposite phases. 

The article is closely argued mth references to the literature and whether the 
reader agrees with the author’s theory or not he cannot fail to be instructed by a 
study of this paper. 

G. H. Bateman. 

Aero-Otitis Media and Aero-sinusitis. G. K. Aschan. Acta Otolaryngologica. 
Supplementum Ixix, 1948. 

Dr. Aschan has approached this subject in a manner not previously recorded. 
All previous rvriters have apparently accepted the physical theories of the 
causation of the barotraumas in man and have elaborated the details of this 
theory. Dr. Aschan used experimental animals and approached the problem 
rvith an open and receptive mind. Furthermore all his observ'ations are based 
on histological and not clinical examination of his test material. He reports in 
considerable detail a most conscientious and careful series of well-controUed 
experiments and shows a large number of microphotographs to confirm the 
text of his experiments. 
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Firstly he found that rats were not suitable for these expenments because of 
the prevalence of histological upper respiratory and ear infections Further- 
more in these animals the eustachian tube is permanently and physiologically 
patent His rabbits, wth suitable precautions which he describes, were not 
subject to these infections and the eustachian tube is of the flutter valve t5rpe as 
in the human tube 

He finds in his rabbit expenments that he can produce mucosal changes m 
the ears and smuses, sinular to those caused by barotrauma described in humans, 
by oxygen deficiency or oxygen excess He therefore argues that the oxygen 
state of the middle ear must be considered as a factor m the causation of the 
changes described by other authors as otitic barotrauma or aerosinusitis 

He argues his case very well and convincingly but there are some factors 
which he fails to mention It is probable that he hj^ disclosed a hitherto 
unrecognized factor m the production of the barotraumas but the reviewer 
thinks that it is a comparatively unimportant factor, at any rate, m otitic 
barotrauma Some cases of sinus barotrauma have been impossible to explain 
on the reduced pressure basis and his explanation would cover many of these 
Also delayed otitic barotrauma (McGibbon and Dickson) oxyotitis (BehnWe, 
1945) are not satisfactonly explained by the pressure differential theory, 
whereas Dr Aschan's oxygen poisoning theory will explain them satisfactonly 
This IS a fascinating monograph which should be and wil be read by all 
those interested in aviation otology It is a pity that there have not been other 
papers on this subject based on expenmental, as opposed to clinical evidence 
This paper is wntten m English and is illustrated with forty four micro- 
photographs as well as sketches and diagrams 

G H Bateman 

The Detailed Audiogram H A E van Dishoek M D and J van Gooi., 
Amsterdam, Netherlands Archives of Otolaryngology, 1948, 47 n, 
149 154 

The usual audiogram with fixed frequency recording of the octaves of C is 
not satisfactory A detailed audiogram sho^vlng all dips and defects of heanng 
m the tonal range m a quick and easy manner can be obtained by using a sweep 
frequency audiometer in the following way 

The intensity knob is fixed on the zero decibel le\el, viz , the minimum 
audible at 1,000 cycles per second, or io-i6 watt per square centimetre Now 
the frequency knob is turned from low to high The tonal range in which the 
howling tone is heard is recorded by means of a simple writing mechanism 
mounted on the frequency knob Afterward the intensity is increased each 
time by 5 or 10 decibels till the howling tone is heard over the whole tonal range 

R B Lumsden 

Bone-Dtist-Free Lempert Fenestra Nov-Ovaits . A New Evolutionary Develop- 
ment of the Surgical Treatment of Clinical Otosclerosis Julius Lempert, 
M D , New York Archives of Ololaryngolo^, 1948, 47, 111, 2S0 2S8 
To further enhance the possibility of permanently maintaining the practical 
serviceable heanng following the Lempert Fenestra Nov-Ovahs operation, 
(1) a new method of creating a fenestra m the vestibule of the labjTinth without 

767 


V 


Abstracts 


producing bone dust and bone splinters is described, (2) the clinical and 
histologic factors influencing the necessity for its development are given and 
(3) the advantages expected to accrue as a result of the new evolutionary 
development are stated. 

(Those familiar with Simson Hall’s work during the last two years will 
observe a close similaritj? of technique.) 

R. B. Lumsden. 

Otosclerosis : An Index of the Literature with Abstraets, for ig^ 6 . Archives 
of Otolarymgology, 1948, 47, iii, 310-332. 

This is the third instalment of yolume IV of Otosclerosis to be issued by the 
Central Bureau of Research of the American Otological Society, Inc. Several 
foreign articles and others heretofore unobtainable are listed or abstracted 
herein. Research on correlated subjects, especially if encouraged or supported 
in whole or in part by the Bureau, will also be included. 

R. B. Lumsden. 

A newer Concept of the Management of Otogenic Infection. Merrill B. Hayes, 
M.D., Chester Pa. and C. Fremont Hall, M.D., New York. Archives 
of Otolaryngology, 1948, 47, iii, 289-302. 

Dibromosalicylaldehyde proved to be an effective agent in the treatment 
of ears infected with gram-negative bacteria and fungi. 

R. B. Lumsden. 

Penicillin Treatment of Nerve Deafness due to Syphilis. Walter E. Loch, and 
Harold A. Tucker, Baltimore. Ann. Otol., Rhin. and Laryng., March, 
1948, Ivii, 167. 

The author records the results of treating five patients with deafness, 
associated with acute S3^philitic meningitis, and eight cases with late neuro- 
syphilis and deafness. The group of eight neurosyphilitic patients with normal 
hearing, and three with conduction deafness due to middle-ear disease, were 
treated in comparable conditions as a control series. 

In the patients with syphilitic meningitis, improvement in hearing was rapid 
and sustained. Of the cases wth late neuros}rphilis, four had no change in the 
hearing, but the remainder had a significant improvement, although this was 
slow. The increase in hearing acuity commenced with the low tones, followed 
later by a gradual improvement in the higher frequencies. 

E. J. Gilroy Glass. 

The Fissula ante Fenestrani of the human otic capsule. Barry J. Anson, 
Earl W. Caudwell and Theodore H. Bast. Ann. Otol., Rhin. 
and Laryng., Ivi, 957 (Part I. Development and normal adult structure), 
and Ivii, 103 (Part II. Aberrant form and contents). 

The histologic structure of the antefenestral region of the otic capsule, 
between the vestibular window and the cochlea, is exceptional in that it 
consistently includes a cleft-like fissula occupied by unmodified connective 
tissue. This fissula ante fenestram extends vertically from the scala vestibuli 
to the tympanic cavity near the hamulus for the tensor tympani tendon. 
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The fissula appears m the 34 mm stage through invasion of the primordial 
cartilaginous capsule by the penotic connective tissue of the vestibule , with 
maturation, the penodic mvagmation becomes the connective tissue content 
of the tissular tract 

Dunng the process of ossification of the otic capsule, cartilage persists as the 
lining of the fissula At its penphery endochondral bone forms, as early as the 
mid-term stage, an investmg osseous shell 

Penpheral islands of calcified cartilage (Intrachondral bone) occur 
abundantly about the fissula and throughout the fissular region 

Typically, the fissula is an open S-shape in antenor coronal outline, narrow 
and cleft like, and occupied by connective tissue The supenor or tympanic 
part is commonly t\visted at a 90 degree angle m relation to the mfenor or 
vestibular portion 

Vanation in size and form is common Occasionally the body of the 
fissula IS capacious , it then had the appearance of pouch rather than cleft 
The widened fissula may be occupied, in whole or in part by a cartilaginous 
mass, which can encroach upon the stapedial ligament in the presence of an 
auxiliary, or fenesfral onfice 

The fissular area is one of great histologic instability a circumstance which 
renders it vulnerable to pathologic change, the vestibular window subject to 
invasion and the stapes liable to fixation within its fenestra 

(Part 11 ) The range of histologic change within the fissular region has been 
determined throughout the normal course of fcetal development through the 
phase of rapid rebuilding during early post-natal years, and through that of 
slower structural modification m adulthood Additionally aberrant types of 
fissulae have been considered, especially in relation to the presence of chron- 
dromatous masses Observations suggest that the presence of newly formed 
cartilage is causally linked with the occurrence of exceptionally capacious 
fissular channels, and the formation of abnormal bone to the antecedent 
appearance of the cartilaginous nodules 

For further study of the latter step in what appears to be a histologic 
succession, additional material is required and is currently being assembled in 
the otological collections at Wisconsin and North western Only when the 
genesis of each participant tissue is further clarified and the degree of their 
interdependence better established, can more definite conclusions be reached 
(Author's summary ) 

l^ote — ^The papers summanzed above which are too exhaustiv e to abstract 
are fully illustrated and worthy of study by those interested m the histo- 
pathology of the ear 

E J Gilroy Glass 

Special techniques for the Diagnosis and treatment of Psychogenic Deafness 
William G Hardy, Baltimore of Otology, ^larch, 1948, Ivii 

Some of the problems in the diagnosis and treatment of psychogenic deafness 
are discussed and emphasis is given to the fact that the most common finding is a 
psychogenic overlay on organic disease Because this is true, a special 
diagnostic requirement is the ability to measure accurately the relatn e amounts 
of organic and psychogenic involvement The burden rests directly upon the 
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otologist, for he is the specialist most capable of interpreting hearing tests and of 
evaluating the otic pathology. The use of several special tests in the clinical 
work-up is discussed, and suggestion hypnosis is recommended as a simple 
means of measuring the organic and functional components. 

Twelve cases, two of which are controls, are presented to illustrate the use 
of these techniques. Of special importance is the ease with which pure-tone 
and speech audiometry can be used with suggestion hypnosis for diagnostic 
purposes. The findings with deep suggestion are authenticated by follow-up 
tests. The key to the therapy, once the proportion of organic involvement is 
known, is the ability of the patient to gain insight into the relations between the 
causal factors and the symptoms. Under many circumstances this phase of 
the treatment can often be more readily accomplished by the otologist than 
by the psychiatrist. (Author’s' Summary.) 

Note. — ^The paper, which is illustrated by twelve cases, is interesting, but the 
majority of otologists would probably feel that suggestion hypnosis was 
beyond their normal scope. 

Observations on Bone Conduction in Fenestration cases — Physiological 
Considerations. Arthur L. Jeurs (Chicago). Ann. OtoL, Rhin. and 
Laryng., 1948, Ivii, 28. 

The purpose of the paper is to record observations on the bone conduction 
of patients who have undergone the fenestration operation. 

The Weber Test. The Weber test offers the simplest method of detecting 
an early significant post-operative drop in cochlear function, and therefore 
early recognition of serous labyrinthitis during the stage when this condition is 
most amenable to treatment. The general observation was that there was less 
initial gain in hearing in those patients in whom the Weber shifted to the 
unoperated ear four or five days following the operation after having initially 
lateralized to the operated ear. Such cases were treated by giving 200 c.c. of 
50 per cent, sucrose intravenously at each of three treatments over a period of 
thirty-six hours. In a significant number of cases this shifted the Weber 
back to the operated ear. In a more recent series 50 c.c. Sorbital was substituted 
for Sucrose and thought more effective. 

Study of the late post-operative bone conduction as compared with the 
pre-operative level and as compared with the imoperated ear in a series of 
twenty-eight cases, shows a tendency to improve on the operated side and also 
an apparent improvement on the unoperated side but the amount ranging from 
one to thirteen decibels would not appear to be of any great significance. 
Probably of greater significance is the observation that the increase is greater in 
the higher frequencies than the lower. 

The exact physiology of sound conduction to the organ of Corti in the 
fenestrated ear has yet to be determined. In a certain number of cases a mild 
fistular symptom can be produced by pressure of the membrana tensa, the 
ocular phase being the opposite of that produced by pressure on the fenestra. 
Thus it would appear that a reversal of perilymph phase in hearing is at least a 
possibility, experimental evidence, however, is against such a conclusion. 

An intact membrane is essential in obtaining maximum hearing improve- 
ment in the fenestrated ear. The most probable reason for this is the damping 
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effect of that part of the sound wave which is transmitted through the tympanic 
cavity to the round ivindow A perforation would decrease the pressure 
differential between the fenestra and the round window and consequently 
reduce the amplitude of the penlymph movement Sound conducted through 
asmall tube to \i ithin a few millimetres of the fenestra sounds much louder to the 
patient than when directed to the membrane indicating that the drumhead 
is not the pnncipal receptor of sound m the fenestrated ear 

For an air-home sound to produce a good displacement of the basilar 
membrane it must arrive at the two windows in a slightly different phase 
Anatoimcal differences may influence this and m theory the further the fenestra 
IS lateral to the round window the more favourable it should be There are 
probable other factors of reflection of sound waves determmed by the shape 
and angle of the canal and cavity which play a part in the final result, but these 
remain yet to be determmed 

E J Gilroy Glass 

Ths Fenestration Operation Howard P House (Los Angeles) Ann Otol , 
Rliin and Laryng , 1948, Ivii, 41 

The paper is a review of 500 cases With slight modifications the Lempert 
nov ovalis technic was followed The cartilage stopple the gold burr and the 
more recent lead burr were not used The mastoid cells are not completely 
exenterated and only the horizontal bony canal is skeletonized Only a small 
cavity is therefore produced for epithehahzation The double blue line technic 
IS followed 

In selection of cases a bone conduction oscillator is used Ideal cases have 
less than ten decibel loss m the speech frequencies Cases with a bone loss of 
less than twenty decibels m the 512 and i 024 frequencies and less than thirty 
decibels at 2 048 are regarded as borderline while cases mth a greater loss are 
regarded as unsuitable 

If a patient gives a history of hearing loss dunng a previous pregnancy and is 
again in the early stages of pregnancy operation is indicated to prevent further 
loss Slx such cases have been done dunng the third and fourth months of 
pregnancy If there is a history of previous pregnancies without detenoration 
of heanng operation should not be advised till after term 

In the whole senes approximately 66 per cent have maintained practical 
heanng after one year 

E J Gilroy Glass 
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Progress in Bronchology Louis D Clerf, M D (Philadelphia) Journal of the 
American Medical Association March 13th, 1948, cxxxvi, ii, 733 
Bronchoscopy was formerly employed largely for foreign body accidents, 
yet now, while these accidents have not dimmished m number, less than 2 per 
cent of all bronchoscopic procedures are performed for this purpose 

In bronchogenic carcinoma biopsy yields a positive diagnosis in from 60 to 
80 per cent of cases and an additional 20 to 25 per cent of cases of carcinoma 
can be diagnosed positively in lesions beyond bronchoscopic vision by cyto- 
logical studies 
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Endobronchial benign tumors have been successfully treated by removal and 
local diathermy. 

In pulmonarj'^ abscess the trend has been away from bronchoscopy which now 
has little place in its medical treatment. 

Bronchoscopj’- has a definite place in bronchiectasis in patients not suitable 
for operation. In bronchial asthma it is valuable in removing thick tenacious 
secretions and spectacular results have been secured even in moribund patients. 

Bronchoscopy is utilized now only in cases in which post operative atelec- 
tasis does not respond to more simple plans of treatment. 

Tuberculosis is no longer considered a contra-indication to bronchoscopy 
and it is employed in manj? cases as an aid to diagnosis. 

Bronchoscopic cauterization preferably employing silver nitrate is often 
done. 

Angus A. Cajipbell. 
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Laryngeal (Edema in Epidemic Parotitis. James S. Walker and 
E. Lamonte Gann (Baltimore). Ann. OtoL, Rhin. and Laryng., March, 
194S, Ivii, 163. 

A clinical record of two cases of larjmgeal cedema occurring during epidemic 
parotitis. Both were in coloured adults and the cedema occurred chiefly in the 
arytenoid area. The cords were not afl[ected in either case. 

E. J. Gilroy Glass. 

Influenzal Laryngitis. David W. Brewer and J. H. Tom Rambo. Ann. 
OtoL, Rhin. and Laryng., 1948, Mi, 96. 

Yfliile a number of cases of influenzal laryngitis and septicaemia in children 
have been reported in the literature of recent years, only two cases in adults, the 
first in 1936, have been recorded. In the series of six cases reported in this 
paper four were in adults. 

The pathology of the condition was well-illustrated in one case an infant of 
nineteen months which died within ten hours of the onset of symptoms. Throat 
and blood cultures were positive for Hsemophilus influenzae type B. The 
primary pathology involved the epiglottis both clinically and at post-mortem. 
There was intense oedema and infiltration of the epiglottis, decreasing thence 
do'wnward and with little or no subglottic reaction. This is in marked contrast 
to the pathological picture in streptococcal, tracheo-bronchitis, where the 
lesion is largely subglottic. 

The remaining five patients aged 5 to 63 years all recovered. The clinical 
picture in all was sore throat, dysphagia and respiratory distress of short 
duration, low grade fever, but looking iller than the fever would indicate. 
Locally there was marked inflammator}' cedema of the larynx most marked 
in the epiglottis. Positive throat cultures for Heemophilus influenzae type B 
were obtained in aU. 

One case was treated with sulphadiazine and penicillin initially. After an 
initial improvement the condition became static for two weeks. Streptomycin 
therapy cleared the case up rapidly. Of the remaining cases treated with 
streptomycin two made an uninterrupted recovery, and two developed an 
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abscess of the epiglottis which delayed resolution No evidence of tOMCity 
or sensitivity attributable to the streptomycm was observed 

E J Gilroy Glass 
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Orbital Complications resulting from Lesions of the Sinuses Austin T Smith 
and James T Spencer (Philadelphia) Ann Otol , Rhin and Laryng , 
1948, Ivii, I, 5 

A group of cases illustrating infections, mucoceles, epidermoid cysts and 
osteomas of the nasal sinuses responsible for complications of the orbit, has been 
reviewed They show that the diagnostic problems mvolved are often compli- 
cated and that a thorough pamstakmg rhmologic investigation is required to 
avoid unnecessary delay m makmg an accurate diagnosis and in carrying 
out adequate therapeutic measures The laryngologist should be the first and 
not the last consultant in these cases, and for him it muU frequently be a problem 
requiring the most careful observation and study (Author's Summary ) 


MISCELLANEOUS 

StmuUaneotts Poliomyelitis tn four brothers, two of whom had recently had 
Tonsillectomies A C Hilding (Duluth, Minn ) Ann Otol , Rhin 
and Laryng , March, 1948, Ivii, 217 

A clinical record of simultaneous poliomyelitis m four brothers, two of 
whom had had tonsillectomy performed two weeks previously 

The two unoperated, and one of the operated children developed bulbar 
symptoms The operated patient was very much more ill than the other two 
and eventually died However the second operated child was the only one of 
the four who showed no degree of bulbar palsy 

It might be thought that a senes of this sort would furnish an ideal situation 
for deternunmg a causal relationship between tonsillectomy and bulbar poho 
myelitis, but ignonng the fact that the number is too small to be of statistical 
significance, the issue remains beclouded 

E J Gilroy Glass 

Common Virus Infections of the Respiratory Tract John H Dingle, MD 
(Cleveland) Journal of (he American Medical Association, Apnl 24th 
1948, cxxxv 17, I 084 ' 

Two distinct types of mfiuenza virus have been isolated and characterized 
In this article, the wnter considers the present status of the diagnosis and 
etiology of other common respiratory infections whose differentiation and 
classification are as yet poorly defined These infections are thought to be 
caused by viruses but they can be segregated into a group only by the exclusion 
of cases of known bacterial or viral ongm 
Clinical classification is imsatisfactory 

It now appears that three entities — the common cold, undifferentiated acute 
respiratory disease and atypical pneumonia — can be separated from the larger 
group Each of them can be transmitted to well human bemgs by the inoculg 
tion of bactena free filtrates of secretions of the respiratory tract 
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The possibility of a fourth entity — ^non-bacterial exudative tonsillitis and 
pharyngitis — is indicated by chnical studies. 

The article has a bibliography. 

Angus A. Campbell. 

Surgical treatment on Intractable Unilateral Cephalalgia. Walter G. Haynes, 
M.D. (Birmingham, Ala.). Journal of the American Medical Association, 
February 21st, 1948, cxxxvi, 8, 538. 

In vascular headaches aU the available evidence suggests that the autonomic 
nervous system is implicated in the abnormal pulsation of the external carotid 
artery. 

The writer has attempted to keep the pure migraine headache from this 
series. 

Unilateral cephalalgia has been classified under the followng headings : 

la. Temporal vascular headache, due to afferent sympathetic pain 
fibres accompan3dng the external carotid artery and its branches, is associated 
with severe unilateral pain, reddening of the conjunctiva, tearing of the eye and 
tenderness over the temporal artery. 

ib. Occipital temporal vascular headache with radiation of the pain up 
over the occipital hierve and along the course of the temporal and middle 
meningeal arteries. 

2. Cervical radiculitis, due to mechanical pressure on the great occipital 
nerve. 

3. True intractable migraine. 

The surgical treatment consists of exposure of the temporal artery and 
excision of a portion of this artery between silver clips. The incision is then 
carried through the temporal muscle, a burr hole is made over the middle 
meningeal artery and a portion of the artery excised between silver clips. 

Seven cases are reported in detail. 

Forty-seven patients have had this operation and 87 per cent, have been 
given lasting relief. 

The article is illustrated, has two tables and a bibliography. 

Angus A. Campbell. 
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